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© MORPHINAN DERIVATIVE AND MEDICINAL USE. 

© A morphinan derivativ r presented by general formula (1) or a pharmacologically acc ptable acid addition 
salt ther of, an analgesic and diuretic containing the same as the active ingredient, and a process for producing 
the same The invention compound has pot nt analgesic and diuretic activities as a highly selective x-opioid 
agonist, thus being useful as an analgesic and diuretic. 



Rank Xerox (UK) Business Services 

(3-10/3.6/3.3. 1» 



EP 0 577 847 A1 



OH 




2 



EP 0 577 847 A1 



TECHNICAL FIELD 

The present invention relates to an analgesic and diuretic having for its active ingredi nt a morphinan 
derivative or pharmacologically acceptable acid salt thereof. 

BACKGROUND ART 

Morphine has long been known as a powerful analgesic having a morphinan skeleton, and is widely 
used even at present. However, this drug has serious side effects that present clinical problems, including 
being drug dependence, having action that suppresses respiration and action that suppresses smooth 
muscle movement (constipation). Thus, there is a need for a powerful analgesic that acts on the central 
nervous system and that also can be used safely. 

In addition, it has also been reported that drugs that act on opioid receptors effect urination (J.D. 
Leander, J. Pharmacol. Exp. Ther., 227, 35 (1983)), and thus, the effective use of that action is also desired. 

DISCLOSURE OF THE INVENTION 

The existence of opioid receptors has been clearly established as receptors involved in analgesic action 
on the central nervous system. Moreover, these receptors are known to be able to classified into the three 
types, u,6 and *. In addition, o receptors are also known to demonstrate psychotomimetics. Those agonists 
having affinity for these x-receptors or 6-receptors have been shown to have strong analgesic activity, while 
not demonstrating serious side effects that present clinical problems, such as drug dependence, action that 
suppresses respiration and action that suppresses smooth muscle movement, that are observed in the case 
of morphin and so forth, which are u-receptor agonists. In addition, the psychotomimetics observed in 
existing x-receptor agonists is reported to be caused by the affinity to o-receptors. Moreover, x-receptor 
agonists do not demonstrate cross tolerance with li-receptor agonists such as morphin. Analgesics free of 
such side effects having a high degree of usefulness since they can be applied in not only the control of 
pain in patients having post-operative pain and cancer patients suffering from cancer, but can also be 
widely applied for general pain. In addition, the absence of cross tolerance indicates that these analgesics 
are effective even in patients that have developed tolerance to analgesics such as morphin. Namely, the 
object of the present invention is to provide a x-receptor agonist or 5-receptor agonist that has powerful 
analgesic action while not having serious side effects like those of morphin, not having cross tolerance with 
morphin and so forth, and not demonstrating any affinity whatsoever for a-receptors. In addition, another 
object of the present invention is to provide a useful diuretic that takes advantage of the effects of opioid 
action drugs on urination. 

As a result of earnest studies to solve the above-mentioned problems, the inventors of the present 
invention found that the morphinan derivative indicated with general formula (I) is a compound that 
demonstrates analgesic action and diuretic action having the excellent characteristics described above, thus 
leading to completion of the present invention. 

Namely, the present invention relates to a morphinan derivative represented with general formula (I) 
below or pharmacologically acceptable acid salt thereof, its production process as well as its pharmaceuti- 
cal applications: 
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[wherein, ^ represents a single or double bond; R 1 represents an alky I group having 1-5 carbon atoms, a 
cycloalkylalkyl group having 4-7 carbon atoms, a cycloalkenylalkyl group having 5-7 carbon atoms, an aryl 
group having 6-12 carbon atoms, an aralkyl group having 7-13 carbon atoms, an alkenyl group having 4-7 
carbon atoms, an allyl group, a furan-2-ylalkyl group having 1-5 carbon atoms, or a thiophen-2-ylalkyl group 
5 having 1-5 carbon atoms; R 2 represents a hydrogen atoms, a hydroxy group, a nitro group, an alkanoyloxy 
group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkyl group having 1-5 carbon 
atoms, or -NR 9 R 10 wherein R 9 represents a hydrogen atom or an alkyl group having 1-5 carbon atoms, and 
R 10 represents a hydrogen atom; an alkyl group having 1-5 carbon atoms, or -C( = 0)R n wherein R n 
represents a hydrogen atom, a phenyl group or an alkyl group having 1-5 carbon atoms; R 3 represents a 

io hydrogen atom, a hydroxy group, an alkanoyloxy group having 1-5 carbon atoms, or an alkoxy group having 
1-5 carbon atoms; A represents -XC( = Y)-, -XC( = Y)2-, -X-, -XS0 2 -, or -OC(OR 4 )R 4 - (where, X, Y and Z 
each independently represent NR 4 , S or 0 wherein R 4 represents a hydrogen atom, a straight-chain or 
branched chain alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms, and 
wherein R 4 may be identical or different); B represents a valence bond, a straight-chain or branched chain 

/5 alkylene group having 1-14 carbon atoms (which may be substituted with at least one type of substituent 
groups selected from the group consisting of an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro 
group, a cyano group, a trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene groups 
may be replaced with carbonyl groups), an acyclic unsaturated hydrocarbon containing from 1 to 3 double 

20 bonds and/or triple bonds and having 2-14 carbon atoms (which may be substituted with at least one 
substituent group selected from the group consisting of an alkoxy group having 1-5 carbon atoms, an 
alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino 
group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy group, and wherein from 1 to 3 
methylene groups may be replaced with carbonyl groups), or a straight-chain or branched chain saturated 

25 or unsaturated hydrocarbon group containing from 1 to 5 thioether, ether and/or amino bonds and having 1- 
14 carbon atoms (wherein hetero atoms are not bonded directly to A, and 1 to 3 methylene groups may be 
replaced with carbonyl groups); R 5 represents a hydrogen atom or an organic group having the basic 
skeleton of (formula 1) (which may be substituted with at least one or more substituent groups selected 
from the group consisting of an alkyl group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon 

30 atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, 
an amino group, a nitro group, a cyano group, an isothiocyanate group, a trifluoromethyl group and a 
methylenedioxy group), 
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(Formula 1) Organic Group Represented by R 5 (Formula 1-1) 

35 Ft 6 represents a hydrogen atom; R 7 represents a hydrogen atom, a hydroxy group, an alkoxy group having 
1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, or R s and R 7 together represent -0-, 
-CH 2 - or -S-; R 8 represents a hydrogen atom, an alkyl group having 1-5 carbon atoms, or an alkanoyl group 
having 1-5 carbon atoms, and the general formula (I) includes the ( + ) form, {-) form and (±) form]. 

40 DETAILED DESCRIPTION 

Here, preferable examples of R 1 include an alkyl group having 1-5 carbon atoms, a cycloalkylmethyl 
group having 4-7 carbon atoms, a cycloalkenylmethyl group having 5-7 carbon atoms, a phenylalkyl group 
having 7-13 carbon atoms, an alkenyl group having 4-7 carbon atoms, an ally I group, a furan-2-yl-alkyl 
45 group having 1-5 carbon atoms and a thiophen-2-yl-alkyl group having 1-5 carbon atoms, while particularly 
preferable examples of R 1 include methyl, ethyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, 
cyclopentenylmethyl, cyclohexenylmethyl, benzyl, phenethyl, trans-2-butenyl, 2-methyl-2-butenyl, allyl, 
furan-2-yl-methyl and thiophen-2-yl-methyl groups. 

Preferable examples of R 2 include a hydrogen atom, and hydroxy, nitro, acetoxy, methoxy, methyl, 
so ethyl, propyl, amino, dimethylamino, acetylamino and benzoylamino groups, while particularly preferable 
examples include a hydrogen atom, and hydroxy, nitro, acetoxy, methyl and dimethylamino groups. 
Preferable examples of R 3 include a hydrogen atom, and hydroxy, acetoxy and methoxy groups. 
Preferable examples of A include -NR 4 C( = 0)-, -NR*C( = S)-, -NR 4 C( = 0)0-, -NR 4 C( = 0)NR 4 -, -NR 4 C- 
( = S)NR 4 -, -NR*C( = 0)S-, -0C( = 0h -0C( = 0)0-. -SC( = 0)-, -NR 4 -, -0-, -NR*S0 2 - and -0S0 2 -, while 
55 particularly preferable examples include -NR 4 C( = 0)-. -NR 4 C( = S)-, -NR*C( = 0)0-, -NR 4 C( = 0)NR*- 
-NR 4 C( = S)NR 4 - and -NR 4 S02-. 

Pr ferable examples of R* includ a hydrogen atom, a straight-chain or branch d alkyl group having 1- 
5 carbon atoms and phenyl group, while particularly preferable examples includ a straight-chain or 



5 
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branched alkyl group having 1-5 carbon atoms, and particularly methyl, ethyl, propyl, isopropyl, butyl and 
isobutyl groups. 

Preferable examples of B include -(CH 2 )n- (n=0-6), -(CH 2 )n-C( = 0)- (n = 1-4), -CH = CH-(CH 2 )n- <n=0- 
4), -OC-(CH 2 )n- (n = 0-4), -CH 2 -0, -CH 2 -S-, -CH 2 -0-(CH 2 ) 2 -0-(CH2) 2 -, -CH 2 -0-CH 2 -NH-CH 2 -0-CH 2 - and 
-CH 2 -0-CH 2 -S-CH 2 -0-CH 2 -, while particularly preferable examples include -(CH 2 )n- (n = 0-6), -CH = CH- 
(CH 2 )n- (n = f>4), -CeC-(CH 2 )n- (n = 0-4), -CH 2 -0- and -CH 2 -S-. Preferable examples of R 5 include a 
hydrogen atom or an organic group having the basic skeleton indicated in (formula 1-1) (which may be 
substituted with at least one or more substituent groups selected from the group consisting of an alkyl 
group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 
carbon atoms, a hydroxy group, fluorine, chlorine, bromine, an amino group, a nitro group, a cyano group, 
an isothiocyanate group and a trifluoromethyl group), 




Q: N, O, S 



(CH 2 ), 



(CH 2) 



(CH 2 ) n 



T:CH,N,S,0 
I -0-5 
m ( n>0 
m + n<5 



(Formula 1-1) 



while particularly preferable examples include, a hydrogen atom and phenyl, 3,4-dichlorophenyl, 4- 
chlorophenyl, 3-chlorophenyl, 3,4-difluorophenyl, 4-fluorophenyl, 3-fluorophenyl, 2-fluorophenyl, 4- 
bromophenyl, 3-bromophenyl, 2-bromophenyl, 4-nitrophenyl, 3-nitrophenyl, 2-nitrophenyl, 4-trifluoromethyl- 
phenyl, 3-trifluoromethylphenyl, 2-trifluoromethylphenyl, 4-methylphenyl, 3-methylphenyl, 2-methylphenyl, 
4-methoxyphenyl, 3-methoxy phenyl, 2-methoxy, 3-furanyl, 2-furanyl, 3-thienyl, 2-thienyl, cyclopentyl and 
cyclohexyl groups. But naturally the present invention is not limited to these examples. 

Preferable examples of pharmacologically preferable acid addition salts include, but are naturally not 
limited to, inorganic acid salts such as hydrochloride, sulfate, nitrate, hydrobromide, hydroiodide and 
phosphate; organic carboxylates such as acetate, lactate, citrate, oxalate, glutarate, malate, tartrate, 
fumarate, mandelate, benzoate and phthalate; and, organic sulfonates such as methanesulfonate, ethanesul- 
fonate, benzenesulfonate, p-toluenesu!fonate and camphorsulfonate, while particularly preferable exaxples 
include hydrochloride, hydrobromate, phosphate, tartrate and methanesulfonate. 

Among the compounds of the general formula (I) of the present invention, compound 1 
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wh e r ein is a single bond, R 1 is a cyclopropylmethyl group, R 2 and R 3 are hydroxy groups, A is a-NR*C- 

( = 0)-, R"ns a methyl group, B is -CH 2 -, R 5 is 3,4-dichlorophenyl, R s and R 7 are together -0- and R 8 is a 
hydrogen atom is named 1 7-cyclopropylmethyl-4,5a-epoxy-3.1 40-dihydroxy-6a-(N-methyl-3,4-dich- 
lorophenylacetamide)morphinane. 

In accordance with the above nomenclature system, concrete examples of the compound of the present 
invention are as follows: 

1 7-cyclopropyfmethyl-4,5a-epoxy-3,1 4j3-dihydroxy-6a-(N-methylcinnamamido)morphinan, 1 7- 

cyclopropylmethyl-4,5a-epoxy-3,14/3-dihydroxy-6a-(N-methylbenzyloxycarbamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,14j8-dihydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan ( 17- 
aliyl-4,5a-epoxy-3,14j8-dihydroxy-6ar-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 1 7-allyl-4,5a-epoxy- 
3,1 4/9-dihydroxy-6a-(N-methylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy-3,1 4/3-dihydroxy-6a-(N-methyl- 
benzyloxycarbamido)morphinan, 

1 7-allyl-4,5a-epoxy-3,1 4^-dihydroxy-6o-(N-methylphenylmethanesulfonamido)morphinan, 1 7-methyl- 
4,5a-epoxy-3,14j8-dihydroxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 1 7-methyl-4 t 5a-epoxy- 
3,14^-dihydroxy-6a-(N-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3,14jS-dihydroxy-6a-(N- 
methylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-methylphenyl- 
methanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-3,4-dich- 
lorophenylacetamido)morphinan, 17-phenethyl-4,5o-epoxy-3,14^-dihydroxy-6a-(N-methylcinnamamido)-mor- 
phinan, 1 7-phenethyl-4,5a-epoxy-3,1 4)9-dihydroxy-6a-(N-methylbenzyloxycarbamido)morphinan, 1 7- 
phenethyl-4,5o-epoxy-3,14^-dihydroxy-6a-(N-methy!phenylmethanesuffonamido)morphinan, 

17-cyclopropylmetyl-4,5a-epoxy-3-hydroxy-14/8-acetoxy-6a-(N-methyl-3,4-dichlorophenylacetamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-methylcinnamamido)morphinan, 
1 7-cyclopropy Imethy l-4,5a-epoxy-3-hydroxy-1 4^-acetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 
17-allyl-4,5a-epoxy-3-hydroxy-14)8-acetoxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morphina 17-allyl- 
4.5a-epoxy-3-hydroxy-14j3-acetoxy-6a-(N-methylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy- 
1 4^-acetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, 1 7-allyl-4,5a-epoxy-3-hydroxy-1 40-acetoxy-6a- 
(N-methylphenylmethanesulfonamido)morphinan, 

17-methyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-methyl-3 ( 4-dichlorophenylacetamido)morphinan, 
1 7-methyl-4,5a-epoxy-3-hydroxy-1 4^-acetoxy-6a-(N-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy- 
3-hydroxy-1 4^-acetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy-3-hydroxy-1 40- 
acetoxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 17-phenethyl4,5a-epoxy-3-hydroxy-14j8- 
acetoxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 17-phenethyl-4 t 5a-epoxy-3-hydroxy-14)9- 
acetoxy-6a-(N-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N- 
methylbenzyloxycarbamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4j8-acetoxy-6a-(N-methyl- 
phenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-14)8-hydroxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morpinan, 
17-cyclopropylmetyl-4,5a-epoxy-14^-hydroxy-6a-(N-methylcinnamamido)morphinan, 1 7-cyclopropylmethyl- 
4,5a-epoxy-14)5-hydroxy-6a-(N-methylbenzyloxycarbamido)morphinan ( 17-cyclopropylmethyl-4,5a-epoxy- 
14^-hydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 17-allyl-4,5a-epoxy-l40-hydroxy-6a-(N- 
methyl-3,4-dichlorophenylacetamido)morphinan, 1 7-allyl-4,5a-epoxy-1 40-hydroxy-6a-(N-m thylcin- 

namamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4/9-hydroxy-6a-(N-m thylbenzyloxycarbamido)morphinan, 1 7- 
allyl-4 ( 5a-epoxy-14^-hydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan ( 17-m thyl-4,5a-epoxy- 
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14^-hydroxy-6a-(N-methyl-3 ( 4-dichlorophenylacetoamido)morphinan, 

17-methyl-4,5a-epoxy^4)3-hydroxy-6a-(N-methylcinnarTiamido)morphinan, 17-methyl-4,5a-epoxy-140- 
hydroxy-6a-(N-methylben2yloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-14^-hydroxy-6a-(N-methyl- 
phenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-l4^-hydroxy-6a-(N-methyl-3 ( 4-dich- 
lorophenylacetamido)morphinan, 17-phenethyl-4 ( 5a-epoxy-l4/3-hydroxy-6a-(N-methylcinnamamido)- 
morphinan, 1 7-phenethy!-4,5a-epoxy-1 4/8-hydroxy-6a-(N-methylben2yloxycarbamido)morphinan, 1 7- 
phenethyl-4,5a-epoxy-14j3-hydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyi-4,5a-epoxy-14^ 

17-cyclopropylmethyl-4 t 5a-epoxy-14^-acetoxy-6a-(N-methylcinnamamido)morphinan, 1 7-cyclopropylmethyl- 
4,5a-epoxy-14^-acetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy- 
14^-acetoxy-6a-(N-methylphenylmethanesulfonamido)morphinan t 17-allyl-4,5a-epoxy-14^-actoxy-6a-(N- 
methyl-3,4-dichlorophenylacetamido)morphinan, 17-allyl-4,5a-epoxy-14j9-acetoxy-6a-(N-methylcin- 
namamido)morphinan, 17-allyl-4,5a-epoxy04jS-acetoxy-6a-(N-methylben2yloxycarbamido)morphinan, 17- 
allyl-4 ( 5a-epoxy-14^-acetoxy-6a-(N-methy!phenylmethanesulfonamido)morphinan, 17-methyl-4,5a-epoxy- 
14^-acetoxy-6a-{N-methyl-3,4-dichlorophenylacetamido)morphinan, 

^-methyl^.Sa^poxy-M^-acetoxy-ea-JN-methylcinnamamidoJmorphinan, 17-methyl-4 ( 5a-epoxy-14)3- 
acetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-l4^-acetoxy-6a-(N-methyl- 
phenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-6a-(N-methyl-3,4-dich- 
lorophenylacetamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 40-acetoxy-6a-(N-methylcinnamamido)- 

morphinan, 1 7-phenethyl-4,5a-epoxy-1 4)S-acetoxy-6a-(N-methylben2yloxycarbamido)morphinan ( 1 7- 
phenethyl-4,5a-epoxy^4)9-acetoxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3^^ 

morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-methylbenzyloxycarbam 
morphinan, 1 7<yclopropylmethyl-4,5a-epoxy^ 

fonamido)morphinan, 1 7-allyl-4,5a-epoxy-3-methoxy-1 4^hydroxy-6a-(N-methyl-3,4-dich- 

lorophenylacetamido)morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14j3-hydroxy-6a-(N-methylcinamami 
morphinan, ^-allyM^-epoxy-S-methoxy-U^-hydroxy-ea-fN-methylbenzyloxycarbamidoJmorphinan, 17- 
allyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 
17-methyl-4,5a-epoxy-3-methoxy-14^ 

1 7-methyl-4,5a-epoxy-3-methoxy-1 4)9-hydroxy-6a-(N-methylcinnamamido)morphinan, 1 7-methyl-4,5a- 

epoxy-3-methoxy-14^-hydroxy-6a-(N-methylbenzyloxycarbamido)morphinan ( 1 7-methyl-4,5a-epoxy-3- 

methoxy-14^-hydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 17-phenethyi-4,5a-epoxy-3- 
methoxy-14/3-hydroxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3- 
methoxy-1 4^-hydroxy-6a-(N-methylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-methoxy-1 40- 
hydroxy-6a-(N-methylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a- 
(N-methylphenylmethanesulfonamido)morphinan ( 

17-cyclopropylmetyi-4,5a-epoxy-3-me^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14j9-acetoxy-6a-(N-methylcinnamamido)morphinan, 
1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 4^-acetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-methylphenylmethanesulfonamido)morphinan^ 
17-allyl-4,5a-epoxy.3-methoxy-14^-acetoxy6a-(N-methyl-3,4-dichlorophenylacetamido)morphinan ( 17-allyl- 
4,5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-methylcinnamamido)morphinan l 17-allyl-4 t 5a-epoxy-3-methoxy- 
14^-acetoxy-6a-(N-methyfbenzyloxycarbamido)morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a- 
(N-methylphenylmethanesulfonamido)morphinan, 

17-methyl-4,5a-epoxy-3-methoxy04i8-acetoxy-6a-(N-methyl-3 t 4-dichlorophenylacetami 
17-methyl-4,5a-epoxy-3-methoxy-14jS-acetoxy-6a-(N-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy- 
3-methoxy-14^-acetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3-methoxy-1 
4^-acetoxy*6ot-(N-methylphenylmethanesulfonamido)morphinan t 17-phenethyl-4,5a-epoxy-3-methoxy-14^- 
acetoxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14j8- 
acetoxy-6a-(N-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14/S-acetoxy-6a-(N- 
methylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-methyl- 
phenylm than sulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14/9-hydroxy-6o-(N-methyl-3,4-dichlorophenyla 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6a-(N-methylcinnamamido)morphinan, 
1 7-cyclopropylmethyl-4 t 5a-epoxy-3-acetoxy-1 4jS-hydroxy-6a-(N-methylbenzyloxycarbamido)morphinan, 1 7- 
cyclopropylmethyl-4.5a-epoxy-3-ac^ 

17-a!lylr4,5a-epoxy-3-acetoxy-140-hydrox^^ 17-allyl- 
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4,5a-epoxy-3-acetoxy-l4^-hydroxy-6a-(N-methylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-acetoxy- 
14/3-hydroxy-6a-(N-methylbenzyloxycarbamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-acetoxy-1 4)3-hydroxy-6o-(N-methylpheny!methanesulfonamido)morphinan, 1 7- 
m thyl-4,5a-epoxy-3-acetoxy-1 4/3-hydroxy-6cr-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 1 7- 

methyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6a-(N-methylcinnamamido)morphinan ( 1 7-methyl-4,5a-epoxy-3- 
acetoxy-1 4^-hydroxy-6a-(N-methylbenzyloxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy-3-acetoxy-1 40- 
hydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-3-acetoxy-140- 
hydroxy-6o-(N-methyI-3,4-dichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3-acetoxy-140- 
hydroxy-6a-(N-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-acetoxy-14^3-hydroxy-6a-(N- 
methylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-acetoxy-14)3-hydroxy-6a-(N-methyl- 
phenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,140-diaceto^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3J4j3-diacetoxy-6a-(N-methylcinnamamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,1 4^-diacetoxy-6a-(N-methylbenzyloxycarbamido) morphinan, 1 1- 
cyclopropylmethyl-4,5a-epoxy-3J4j9-diacetoxy-6a-(N-methylphenylmethanesulfonam 17-allyl- 
4 l 5a-epoxy-3J4^-diacetoxy-6a-(N-methyl-3 ) 4-dichlorophenylacetamido)morphinan, 1 7-allyl-4,5a-epoxy- 
3,14^-diacetoxy-6a-(N-methylcinnamamido)nnorphinan, 17-allyl-4,5a-epoxy-3,14j9-diacetoxy-6a-(N-methyl- 
benzyloxycarbamido)morphinan, 17-allyl-4 t 5a-epoxy-3,14)S-diacetoxy-6a-(N-methylphenylmethanesul- 
fonamido)morphinan, 17-methyl-4,5a-epoxy-3,14^-diacetoxy-6a-(N-methyl-3 ( 4-dichlorophenylacetamido)- 
morphinan, 

1 7-methyl-4,5a-epoxy-3,1 4^-diacetoxy-6a-(N-methylcinnamamido)morphinan ) 1 7-methyl-4,5a-epoxy- 
3,14^-diacetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3,140-diacetoxy-6a-(N- 
methylphenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-3 ( 14j8-diacetoxy-6a-(N-methyl-3,4- 
dichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14/3-diacetoxy-6a-(N-methylcinnamamido>- 
morphinan, 17-phenethyl-4,5a-epoxy-3,140-diaceto>^ 17- 
phenethyl-4,5a-epoxy-3J4^-diacetoxy-6a-(N-methylphenylmethanesulfonamido)morphinan^ 

l7-cyciopropylmethyl-4 ( 5a-epoxy-3J4j8-dihydroxy-6a-(N-isobutyl-3,4-dichlorophenylacetam 
morphinan, 17-cyclopropylmetyl-4,5o-epoxy-3 ( 14^-dihydroxy-6a-(N-isobutylcinnamamido)morphinan ( 17- 
cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3 ( 14iS-dihydroxy-6a-(N-isobutylphenylmethanesulfonamamido)morphinan, 17- 
allyl-4,5a-epoxy-3,14/3-dihydroxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan. 17-altyl-4,5a-epoxy 
-3 l 14/?-dihydroxy-6a-(N-isobutylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3,140-dihydroxy-6a-(N- 
isobutylbenzyloxycarbamido)morphinan, 

^-allyl^.Sa-epoxy-S.U^-dihydroxy-ea^N-isobutylphenylmethanesulfonamidoJmorphinan, 17-metyl- 
4 ( 5a-epoxy-3,14jS-dihydroxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 1 7-methyl-4,5a-epoxy- 
3 f 14^-dihydroxy-6a-(N-isobutylcinnamamido)morphinan, 17-metyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N- 
isobutylbenzyioxycarbamido)morphinan, 17-metyl-4,5a-epoxy-3,14i3-dihydroxy-6a-(N-isobutylphenyl- 
methanesulfonamido)morphinan, 17-phenethyl-4 t 5a-epoxy-3,14^-dihydroxy-6a-(N-isobutyl-3,4-dich- 
lorophenylacetamido)morphinan. 17-phenethyl-4,5a-epoxy-3,14jS-dihydroxy-6a-(N-isobutylcinnamamido>- 
morphinan, 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6a-{N-isobutylbenzyloxycarbamido)morphinan, 

17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-isobutyl-3.4-dichlorophenylacetamido)- 
morphinan, 17-cyclopropylmetyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-isobutylcinnamamido)morphinan, 
17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14)3-acetoxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17- 
cyclopropy!methyl-4,5a-epoxy-3-hydroxy-14j3-acetoxy-6a-(N-isobutylphenylmethanesulfonamido)morp 
1 7-ally l-4,5a-epoxy-3-hydroxy-1 4/5-acetoxy-6a-(N-isobuty l-3,4-dichloropheny lacetamido)morphinan, 1 7-allyl- 
4 t 5a-epoxy-3-hydroxy-14j3-acetoxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy-3-hydroxy- 
14j3-acetoxy-6a-(N-isobutylbenzyloxycarbamido)morphinan t 

1 7-allyl-4 ( 5a-epoxy-3-hydroxy1 4^-acetoxy-6a-(N-isobutylphenylmethanesulfoamido)morphinan, 1 7- 
methyl-4,5a-epoxy-3-hydroxy-14j9-acetoxy-6a-(N-isobutyl-3,4-dichloroph8nylacetamido)morphinan, 17- 
methyl-4,5a-epoxy-3-hydroxy-14/3-acetoxy-6a-(N-isobutylcinnamamido)morphinan t 17-methyl-4,5a-epoxy-3- 
hydroxy-1 4^-acetoxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy-3-hydroxy-1 40- 
acetoxy-6a-(N-isobutylphenylm thanesulfonamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 40- 
acetoxy-6a-(N-isobutyl-3,4-dichloroph nylacetamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 40- 
acetoxy-6a-(N-isobutylcinnamamido)morphinan ( 17-phenethyl-4.5a-epoxy-3-hydroxy-140-acetoxy-6a-(N- 
isobutylbenzyloxycarbamido)morphinan, 

17-phenethyl-4,5a-epoxy-3-hydroxy-140-acetoxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan t 
1 7-cyclopropylmethyl-4,5a-epoxy-1 40-hydroxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 1 7- 
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cyclopropylmethyM.Sa-epoxy-MiS-hydroxy-ea^N-isobutylcinnamamidoJmorphinan, 17-cyclopropylmethyl- 
4,5a-epoxy-14i9-hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy- 
14^-hydroxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 17-allyl-4,5a-epoxy-14;S-hydroxy-6a-(N- 
isobutyl-3,4-dichlorophenylacetamido)morphinan, 17-allyl-4,5o-epoxy-14j3-hydroxy-6o-(N-isobutylctn- 
namamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4jS-hydroxy-6a-(N-isobutylb6nzyloxycarbamido)morphinan t 

17-allyl-4,5a-epoxy-14^-hydroxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan. 17-methyl-4,5a- 
epoxy-14^-hydroxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 17-methyl-4,5a-epoxy-14^- 
hydroxy-6a-(N-isobutylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-14j3-hydroxy-6a-(N-isobuty!benzylox- 
ycarbamido)morphinan. 17-methyl-4,5a-epoxy-14^-hydroxy-6a-(N-isobutylphenylmethanesulfonamido)- 
morphinan, 17-phenethyl-4,5a-epoxy-14^hydroxy-6a-(N-isob 

1 7-phenethyl-4,5a-epoxy-1 4^-hydroxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 
4^-hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-140-hydroxy-6a-(N- 
isobutylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4 ( 5a-epoxy04^-acetoxy-6a-(N-isobutyl-3,4-dichlorophenylacetam 
1 7-cyclopropylmethyl-4,5a-epoxy-1 40-acetoxy-6a-(N-isobutylcinnamamido)morphinan, 1 7- 

cyclopropylmethyl-4,5a-epoxy-1 4^-acetoxy-6a-(N-isobutylbenzyloxycarbamido) morphinan, 1 7- 

cyclopropylmethy!-4,5a-epoxy-1 40-acetoxy-6a-(N-isobutylpheny lmethanesulfonamido)morphtnan, ' 1 7-ally I- 
4,5a-epoxy-1 4^-acetoxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan ( 1 7-allyl-4,5a-epoxy-l 4j3- 
acetoxy-6a-(N-isobutylcinnamamido)morphinan ( 1 7-allyl-4,5a-epoxy-1 40-acetoxy-6a-(N-isobutylbenzylox- 
ycarbamido)morphinan, 17-allyl-4,5a-epoxy-14)S-acetoxy-6a-(N-isobutylphenylmethanesulfonamido)- 
morphinan, 17-methyl-4,5a-epoxy-14/3-acetoxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan 

1 7-methyl-4,5a-epoxy-1 4^-acetoxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4/3- 
acetoxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-14)3-acetoxy-6a-(N-isobutyl- 
phenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-6a-(N-isobutyl-3,4-dich- 
lorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-14/9-acetoxy-6a-(N-isobutylcinnamamido)- 
morphinan, 1 7-phenethy l-4,5a-epoxy-1 40-acetoxy-6a-(N-isobuty lbenzyloxycarbamido)morphinan ( 1 7- 
phenethyl-4,5a-epoxy-14^-acetoxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan 17- 
cyclopropylmethyl-4,5a-epoxy-3-metto 
morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 4^-hydroxy-6a-(N-isobuty lcinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^ 17- 

cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-isobutylphenylmethanesulfonam 
morphinan, 17-allyl-4,5a-epoxy-3-methoxy-140-^ 

morphinan, 1 7-allyl-4,5a-epoxy-3-methoxy-1 4)3-hydroxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-aIlyl-4 
f 5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17-allyl-4,5a-epoxy-3- 
methoxy-1 4^-hydroxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 1 7-methy!-4,5a-epoxy-3- 

methoxy-14^-hydroxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 

1 7-methyl-4,5a-epoxy-3-methoxy-1 4iS-hydroxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-methyl-4,5a- 
epoxy-3-methoxy-14^-hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3- 
methoxy-14^-hydroxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3- 
methoxy-14^-hydroxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 1 7-phenethy l-4,5a-epoxy-3- 
methoxy-1 4^-hydroxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-phenethy l-4,5a-epoxy-3-methoxy-l 40- 
hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan ( 1 7-phenethy l-4.5a-epoxy-3-methoxy-140-hydroxy- 
6o-(N-isobutylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^^ 
morphinan, 17-cyclopropyimethyl-4 t 5a-epoxy-3-methoxy-14/S-acetoxy-6a-(N-isobutylcinnamamido)- 
morphinan. 17-cycl6propylmethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-isobutylbenzyloxycarbamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-isobutylphenylmethanesu!- 
fonamido)morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14)9-acetoxy-6a-(N-isobutyl-3,4-dich- 
lorophenylacetamido)morphinan, 1 7-ally l-4,5a-epoxy-3-m ethoxy-1 4i8-acetoxy-6a-(N-isobutylcinnamamido)- 
morphinan, 1 7-ally l-4,5a-epoxy-3-methoxy-1 4/3-acetoxy-6a-(N-tsobutylbenzyloxycarbamido)morphinan, 1 7- 
allyl-4,5a-epoxy-3-methoxy-14/8-acetoxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 

1 7-methy l-4,5a- poxy-3-m thoxy-1 40-acetoxy-6a-(N-isobuty l-3,4-dichloropheny lacetamido)morphinan, 
1 7-methyl-4,5a-epoxy-3-methoxy-1 4^acetoxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-methyl-4,5a-ep- 
oxy-3-methoxy-14^-acetoxy-6a-(N-isobutylbenzyloxycarbamido)morphinan t 1 7-methyl-4,5a-epoxy-3- 

methoxy-14^-acetoxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3- 
methoxy-1 40-ac toxy-6a-(N-isobuty l-3 t 4-dichloroph ny lacetamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3- 
methoxy-140-ac toxy-6a-(N-isobutylcinnamamido)-morphinan, 1 7-phenethyl-4,5a- poxy-3-methoxy-140- 
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acetoxy-6a-(N-isobutylben2yloxycarbamido)morphinan. 17-phenethyl-4,5a-epoxy-3-methoxy-14jS-acetoxy-6 
a-(N-isobutylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epo)cy-3-acetoxy-l4/9-hydroxy-6Q-(N-isobutyl-3 t 4-d tamido)- 
morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-a^^ 

morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy04)S-hydroxy-6a-(N-isobutylben2yloxycarbamido)- 
morphinan, 17-cyclopropylmethyl-4,5a^poxy-3-acetoxy04j3-hydroxy-6a-(N-isobutylphenylmethanesuh 
fonamido)morphinan, 17-allyl-4 f 5a-epoxy-3-acetoxy-14^-hydroxy-6a-(N-isobutyl-3 ( 4-dich- 
lorophenyfacetamido)morphinan, 17-allyl-4 ( 5a-epoxy-3-acetoxy-14j3-hydroxy-6a-(N-isobutylcinnamamido)- 
morphinan, 1 7-aIlyl-4,5a-epoxy-3-acetoxy-1 4/3-hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 1 7- 
allyl-4,5a-epoxy-3-acetoxy-14^hydroxy-6a-<^ 

17-methyl-4,5a-epoxy-3-acetoxy-140-hydro^ 
1 7-methyi-4,5a-epoxy-3-acetoxy-1 4^-hydroxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-methyl-4,5a-e 
poxy-3-acetoxy-14^-hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17-methyl-4 t 5a-epoxy-3- 
acetoxy-14^-hydroxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-3- 
acetoxy-14^-hydroxy-6a-(N-isobutyl-3,4-dichtorophenylacetamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3- 
acetoxy-1 4^-hydroxy-6a-(N-isobutylcrnnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-acetoxy-1 4^3- 
hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17-phenethyl-4 t 5a-epoxy-3-acetoxy-14iS-hydroxy-6 
a-(N-isobutylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J4^di^^^ 

morphinan, 17-cyclopropylmethyl-4 t 5a-epoxy-3J4)9-diacetoxy-6a-(N-isobutylcinnamamido)morph 17- 
cyclopropylmethyl-4,5a-epoxy-3J4£-dia^ ' 1 7 . 

cyclopropylmethyl-4,5a-epoxy-3J4j3-diacetoxy-6a-(N-isobutylphenylmethanesulfonam 17- 
ally l-4,5a-epoxy-3, 1 4/3-diacetoxy-6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan t 1 7-allyl-4,5a-epoxy 
-3,14^-diacetoxy-6a-(N-isobutylcinnamamido)morphinan l 17-allyl-4,5a-epoxy-3,140-diacetoxy-6a-(N- 
isobutylbenzyloxycarbamido)morphinan, 17-allyi-4,5a-epoxy-3,14^-diacetoxy-6a-(N-isobutylphenyl- 
methanesulfonamido)morphinan, 

17-methyl-4,5a-epoxy-3,14^-diacetoxy-6a-(N-isobutyl-3>dichlorophenylacetamid 17- 
methyl-4,5a-epoxy-3J4^-diacetoxy-6a-(N-isobutylcinnamamido)morphinan ( 17-methyl-4,5a-epoxy-3,14j8- 
diacetoxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3,14)3-diacetoxy-6a-(N- 
isobutylphenylmethanesulfonamido)-morphinan, 17-phenethyl-4 I 5a-epoxy-3,14 J 9-diacetoxy-6a-(N-isobutyl- 
3,4-dichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14j9-diacetoxy-6a-(N-isobutylcin- 
namamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14j9-diacetoxy-6a-(N-isobutylbenzyloxycarbamido)- 
morphinan, 17-phenethyl-4 > 5a-epoxy-3J4j3-diacetoxy-6a-(N-isobutylphenylmethanesulfonamido)m 

1 7-cyclopropylmethyl-4,5a-epo^ 
morphinan, 1 7-cyclopropylmethyl-4.5a-epoxy-3,1 4/3-dihydroxy-6^-(N-methylcinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4 ( 5a-epoxy-3,14^-dihydroxy-6jS-(N-methylbenzyloxycarbamido)morphinan ( 17- 
cyclopropylmethyl-4,5a-epoxy-3 t 14jS-dihydroxy-6j8-(N-metylphenylmethanesulfonamido)morphinan, 17-allyl- 
4,5or-epoxy-3 l 14^-dihydroxy-6^-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 17-allyl-4,5a-epoxy- 
3,1 4^-dihydroxy-6^-(N-methylcinnamamido)morphinan ( 1 7-allyl-4,5a-epoxy-3,1 4£-dihydroxy-60-(N-methyl- 
benzyloxycarbamido)morphinan, 

^-allyl^.Sa-epoxy-S.U^-dihydroxy-ejfl^N-methylphenylmethanesulfonamidoJmorphinan, 17-methyl- 
4 t 5a-epoxy-3,14j3-dihydroxy-6/3-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 17-methyl-4,5a-epoxy- 
3,14^-dihydroxy-6^-(N-methy!cinnamamido)morphinan, 17-methyl-4,5a-epoxy-3,140-dihydroxy-60-(N- 
methy!benzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3,14/5-dihydroxy-6^-(N-methylphenyl- 
methanesulfonamido)morphinan ( 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6^-(N-methyl-3 ( 4-dich- 
lorophenylacetamido)morphinan, 17-phenethyl-4 t 5a-epoxy-3,14jS-dihydroxy-6/3-(N-methylcinnamamido)- 
morphinan, ^-phenethyM.Sa-epoxy-S.U^-dihydroxy-ejS-fN-methylbenzyloxycarbamidoJmorphinan, 17- 
phenethyl^.Sa-epoxy-S.^^-dihydroxy-e/S-JN-methylphenylmethanesulfonamidoJmorphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-hydro^^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14iS-acetoxy-6/S-(N-methylcinnamamido)morphinan t 
1 7-cyclopropylmethyl-4 t 5a-epoxy-3-hydroxy-1 4)S-acetoxy-6^-(N-methylbenzyloxycarbamido)morphinan ( 1 7- 
cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6/3-(N-methylphenylmethanesulfonamido)morphinan t 
1 7-ally l-4,5a-epoxy-3-hydroxy-1 40-acetoxy-60-(N-m thyl-3,4-dichlorophenylacetamido)morphinan, 1 7-allyl- 
4,5a-epoxy-3-hydroxy-1 4)3-acetoxy-6)S-(N-methy lcinnamamido)morphinan, 1 7-allyl-4,5o- poxy-3-hydroxy- 
14)?-acetoxy-6j8-(N-methylbenzyloxycarbamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-hydroxy-1 4jS-acetoxy-6^-(N-methy Ipheny lmethanesulfonamido)morphinan, 1 7- 
methyl-4,5a-epoxy-3-hydroxy-14£-ac toxy-60-(N-m thyl-3,4-dichlorophenylacetamido)morphinan. 17- 
methyl-4.5a-epoxy-3-hydroxy-14/3-acetoxy-6^-(N-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3- 
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hydroxy-14j8-acetoxy-6jS-(N-methylben2yloxycarbamido)morphinan. 1 7-methy l-4,5a-epoxy-3-hydroxy- 140- 
acetoxy-60-(N-methylphenylmethanesulfonamido) morphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4/S- 
acetoxy-6^-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-140- 
acetoxy-60-(N-methylcinnamamido)morphinan, 17-phenethyl-4,5a- poxy-3-hydroxy-14/S-acetoxy-60-(N- 
methylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6^-(N-methyl- 
phenylmethanesulfonamido)morphinan, 

17-cyclopropylmethy)-4,5a-epoxy-140-hydroxy-60-(^^ 
1 7-cyclopropylmethyl-4,5a-epoxy-1 4/?-hydroxy-6j3-(N-methylcinnamamido)morphinan, 1 7- 

cyclopropylmethyM.Sa-epoxy-^jS-hydroxy-ejS-fN-methylbenzyloxycarbamidoJmorphinan, 17- 
cyclopropylmethyl-4 f 5a-epoxy-14j9-hydroxy-6j9-{N-methylphenylmethanesulfonamido)mor^ 17-allyl- 
4,5a-epoxy-1 4j9-hydroxy-6/?-(N-methy l-3,4-dichloropheny lacetamido)morphinan, 1 7-ally l-4,5a-epoxy- 1 40- 
hydroxy-60-(N-methylcinnamamido)morphinan, 1 7-ally l-4,5a-epoxy-14^-hydroxy-6j5-(N-methylbenzyloxycar- 
bamido)morphinan, 

1 7-allyl-4,5a-epoxy-1 4^-hydroxy-6j3-(N-methylphenylmethanesulfonamido)morphinan, 1 7-methyl-4,5a- 
epoxy-14^-hydroxy-6^-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 1 7-methy I-4, 5a -e poxy- 140- 
hydroxy-60-(N-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-14jS-hydroxy-6/3-(N-methylbenzylox- 
ycarbamido)morphinan, 17-methyl-4 t 5a-epoxy04^-hydroxy-6j3-(N-methylphenylmethanesulfonamido)- 
morphinan, 17-phenethyl-4,5a-epoxyM4/9-hydroxy-6^-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 
^-phenethyM^Sa^poxy-M^-hydroxy-ejS-CN-methylcinnamamidoJmorphinan, 17-phenethyl-4,5a-epoxy-14^3- 
hydroxy-6^-(N-methylbenzyloxycarbamido)morphinan, 17-phenethyl-4 ( 5a-epoxy-140-hydroxy-60-(N-methyl- 
phenylmethanesulfonamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-140-acetoxy-60-(N-methy 1-3,4- 
dichlorophenylacetamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-6i9-(N-methylcin- 
namamido)morphinan, 17-cyclopropylmethyl-4 ( 5a-epoxy-14^-acetoxy-6)3-(N-methylbenzyloxycarbamido) 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-6/3-(N-methylphenylmethanesulfonamido)^ 
morphinan, 1 7-ally l-4,5a-epoxy-1 4^-acetoxy-6^-(N-methyl-3.4-dichloropheny lacetamido)morphinan, 1 7-allyl- 
4,5a-epoxy-1 40-acetoxy-60-(N-methylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy-1 40-acetoxy-60-(N- 
methylbenzyloxycarbamido)morphinan, 17-ailyl-4,5a-epoxy-14j9-acetoxy-6/8-(N-methylphenylmethanesul- 
fonamido)morphinan, 17-methyl-4 ( 5a-epoxy-14j8-acetoxy-6^-(N-methyl-3,4-dichlorophenylacetamido)- 
morphinan, 

1 7-methy l-4,5a-epoxy-1 40-acetoxy-60-(N-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4/8- 
acetoxy-6/S-(N-methylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-140-acetoxy-60-(N-methyl- 
phenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-14/3-acetoxy-6j8-(N-methyl-3,4-dich- 
lorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-14/3-acetoxy-6j8-(N-methylcinnamamido)- 
morphinan, 1 7-phenethyl-4,5a-epoxy-1 4jS-acetoxy-6^-(N-methylbenzyloxycarbamido)morphinan, 1 7- 
phenethyl-4,5a-epoxy-14/3-acetoxy-6^-(N-methylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6^-(N-methyl-3,4-dichlorophenylacetamido)- 
morphinan, ^-cyclopropylmethyl^.Sa-epoxy-S-methoxy-UjS-hydroxy-e^N-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14/3-hydroxy-6^-(N-methylbenzyloxycarbamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14/8-hydroxy-6j8-(N-methylphenylmethanesul- 
fonamido)morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14j8-hydroxy-6)?-(N-methyl-3,4-dich- 
lorophenylacetamido)morphinan, 1 7-ally l-4,5a-epoxy-3-methoxy-1 40-hydroxy-60-(N-methylcinnamamido)- 
morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14i9-hydroxy-6j9-(N-methylbenzyloxycarbamido)morphinan ( 17- 
allyl-4,5a-epoxy-3-methoxy-14/3-hydroxy-6^-(N-methylphenylmethanesulfonamido) morphinan, 17-methyl- 
4,5a-epoxy-3-methoxy-14^-hydroxy-6^-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 

1 7-methyl-4,5a-epoxy-3-methoxy-1 40-hydroxy-60-(N-methylcinnamamido)morphinan, 1 7-methyl-4,5a- 
epoxy-3-methoxy-14/?-hydroxy-6j8-(N-methylbenzyloxycarbamido)morphinan ( 1 7-methy l-4,5a-epoxy-3- 
methoxy-14i3-hydroxy-6jS-(N-methylphenylmethanesulfonamido)morphinan, 1 7-phenethyl-4 ( 5a-epoxy-3- 
methoxy-14)5-hydroxy-6j3-(N-methyl-3,4-dichlorophenylacetamido)morphinan t 1 7-phenethyl-4 t 5a-epoxy-3- 
methoxy-1 4^-hydroxy-6/3-(N-methylcinnamamido)morphinan t 1 7-phenethyl-4.5a-epoxy-3-methoxy-1 4)3- 
hydroxy-6/3-(N-methylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-140-hydroxy-6 
0-(N-methylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14/8-acetoxy-6i8-(N-methyl-3,4-dichlorophenylacetamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6)3-(N-methylcinnamamido)- 
morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 40-acetoxy-60-(N-m thy I benzyloxy carbarn ido)- 
morphinan, 17-cyclopropylmethyl-4,5ar-epoxy-3-methoxy-14^-acetoxy-6)S-(N-methylphenylmethanesul- 
fonamido)morphinan, 17-allyl-4,5a-epoxy-3rmethoxy-14)3-acetoxy-6j8-(N-methyl-3,4-dich- 
loroph nylacetamido)morphinan, 1 7-allyl-4,5a-epoxy-3-methoxy-1 4j3-acetoxy-6i3-(N-methylcinnamamido)- 
morphinan, 1 7-aNyl-4,5a-epoxy-3-methoxy-1 40-acetoxy-60-(N-methylbenzyloxycarbamido)morphinan, 



12 



EP 0 577 847 A1 



1 7-allyl-4,5a-epoxy-3-methoxy-l 4^-acetoxy-6^-(N-methylphenylmethanesulfonamido)morphinan, 1 7- 
methyl-4,5a-epoxy-3-methoxy-14^ 17- 
methyl-4,5a-epoxy-3-methoxy04^-acetoxy-6/3-(N-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 
methoxy-1 40-acetoxy-60-(N-methylbenzy loxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy-3-methoxy-1 4£- 

5 acetoxy-e^^N-methylphenylmethanesulfonamidoJmorphinan, 17-phenethyl-4,5o-epoxy-3-methoxy-14)3- 
acetoxy-6/3-(N-methyl-3,4-dichlorophenylacetamido)morphinan, ^-phenethyl^.Sa-epoxy-S-methoxy-H/S- 
acetoxy-6^-(N-methylcinnamamido)morphinan t 17-phenethyl-4,5a-epoxy-3-methoxy-14i3-acetoxy-6i3-(N- 
methylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14j5-acetoxy-6/9-(N-methyl- 
phenylmethanesu!fonamido)morphinan, 

70 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-140-hydroxy-^^^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14^h 

1 7-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-1 4)3-hydroxy-6^-(N-methy lbenzyloxycarbamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3-acetoxy 

1 7-ally l-4,5a-epoxy-3-acetoxy-1 4j8-hydroxy-6)9-(N-methyl-3,4-dichloropheny!acetamido)morphinan, 1 7-allyl- 

75 4 ( 5o-epoxy-3-acetoxy-14^-hydroxy-6)3-(N-methylcinnamamido)morphinan, 1 7-ally l-4,5a -epoxy-3-acetoxy- 
14)3-hydroxy-6^-(N-methylbenzyloxycarbamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-acetoxy-1 4j8-hydroxy-6^-(N-methylphenylmethanesulfonamido)morphinan, 1 7- 
methyl-4,5a-epoxy-3-acetoxy-140-hydroxy-60-^ 17- 
methyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6)3-(N-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3- 

20 acetoxy-1 4^-hydroxy-6^-(N-methylbenzyloxycarbamido)morphinan ( 1 7-methyl-4,5cr-epoxy-3-acetoxy-1 4>3- 
hydroxy-6^-(N-methylphenylmethanesulfonamido)morphinan, 17-phenethyl-4 t 5a-epoxy-3-acetoxy-14)5- 
hydroxy-6jS-(N-methyl-3,4-dichlorophenylacetamido)morphinan ( 17-phenethyl-4,5a-epoxy-3-acetoxy-140- 
hydroxy-6)S-(N-methylcinnamamido)morphinan t 17-phenethyl-4,5a-epoxy-3-acetoxy-14j9-hydroxy-6j5-(N- 
methylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6j8-(N-methyl- 

25 phenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J4)S-diacetoxy-6^-(N-methyl-3,4-dichlorophenylacetamido 
morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3J4/3-diacetoxy-6^-(N-methylcinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4 t 5a-epoxy-3,14j9-diacetoxy-6^-(N-methylbenzyloxycarbamido) morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,14)3-diacetoxy-6^-(N-methylphenylmethanesulfonamido)morphinan, 17- 

30 allyM.Sa-epoxy-S.U^-diacetoxy-ejS-fN-methyl-S^-dichlorophenylacetamidoJmorphinan, 17-allyl-4,5a-epoxy- 
3,14^-diacetoxy-6)9-(N-methylcinnamamido)morphinan, 1 7-ally l-4,5a-epoxy-3,1 4)S-diacetoxy-6^-(N-methyl- 
benzyloxycarbamido)morphinan, 

17-allyl-4,5af-epoxy-3,14^-diacetoxy-6^-(N-methylphenylmethanesulfonamido)morphinan ( 17-methyl- 
4,5a-epoxy-3 l 14^-diacetoxy-6j8-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 1 7-methyl-4,5a-epoxy- 

35 3,14/8-diacetoxy-6j8-(N-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3,140-diacetoxy-6j8-(N- 
methylbenzyloxycarbamido)morphinan, 17-methyl-4,5o-epoxy-3,14j8-diacetoxy-6^-(N-methylphenyl- 
methanesulfonamido)morphinan, ^-phenethyM.Sa-epoxy-S.M^-diacetoxy-e^-fN-methyl-S^dich- 
lorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14/3-diacetoxy-6iS-(N-methylcinnamamido)- 
morphinan, 1 7-phenethyl-4,5a-epoxy-3,1 4^-diacetoxy-6jS-(N-methylbenzyloxycarbamido)morphinan, 1 7- 

40 phenethyl-4,5a-epoxy-3,14)S-diacetoxy-6)3-(N-methylphenytmethanesulfonamido)morphinan. 

^-cyclopropylmethyl^.Sa-epoxy-S.MjS-dihydroxy-e^^N-isobutyl-S^dichlorophenylacetamido)- 
morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4^-dihydroxy-6j3-(N-isobutyicinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6j9-(N-isobutylbenzyloxycarbamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,14j3-dihydroxy-6iS-(N-isobutylphenylmethanesulfonamido)morphinan, 17- 

45 ally l-4,5a-epoxy-3, 1 40-dihydroxy-60-(N-isobuty l-3,4-dichlorophenylacetamido)morphinan, 1 7-ally l-4,5a-epoxy 
-3,1 4/9-dihydroxy-6i3-(N-isobutylcinnamamido)morphinan, 1 7-allyl-4,5o-epoxy-3,1 4/9-dihydroxy-6j8-(N- 

isobutylbenzyloxycarbamido)morphinan, 1 7-ally l-4,5a-epoxy-3,1 40-dihydroxy-60-(N-isobutylphenyl- 

methanesulfonamido)morphinan, 

1 7-methyl-4,5a-epoxy-3,1 4)9-dihydroxy-6^-(N-isobuty l-3,4-dichlorophenylacetamido)morphinan, 1 7- 

50 methyl-4,5a-epoxy-3,1 4/8-dihydroxy-6^-(N-isobutylcrnnamamido)morphinan, 1 7-methyl-4,5cr-epoxy-3,1 4/8- 
dihydroxy-6j9-(N-isobutylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3,140-dihydroxy-6j9-(N- 
isobutylphenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14j8-dihydroxy-6)?-(N-isobutyl- 
3,4-dichlorophenylacetamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 40-dihydroxy-60-(N-isobuty Icin- 

namamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14)3-dihydroxy-6j3-(N-isobutylbenzyloxycarbamido)- 

55 morphinan, 1 7-phenethyl-4,5of-epoxy-3.1 4^-dihydroxy-6^-(N-isobutylpheny)methanesulfonamido)morphinan, 
17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14j9-acetoxy-6/8-(N-isobutyl-3,4-dichlorophenylacetamido)- 
morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-1 4/9-acetoxy-6/S-(N-isobuty Icinnamamido)- 

morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14iS-acetoxy-6/9-(N-isobutylbenzyloxycarbamido)- 
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morphinan, l7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6^-(N-isobutylphenylrnethanesul- 
fonamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14j3-acetoxy-6^-(N-isobutyl-3,4-dich- 
lorophenylacetamido)morphinan, l7-allyl-4,5a-epoxy-3-hydroxy-14j3-acetoxy-6j3-(N-isobutylcinnamamido)- 
morphinan, l7-allyl-4,5a-epoxy-3-hydroxy-14j3-acetoxy-6^-(N-isobutylbenzyloxycarbamido)morphinan, 17- 
allyl-4 ( 5a-epoxy-3-hydroxy-14^-acetoxy-6j3-(N-isobutylphenylmethanesulfonamido)morphinan, 

17-methyl-4,5a-epoxy-3-hydroxy-14/S-acetoxy^ 
17-methyl-4,5a-epoxy-3-hydroxy-14i3-acetoxy-6^-(N-isobutylcinnamamido)morphinan, 17-methyl-4,5a-e 
poxy-3-hydroxy-14j3-acetoxy-6^-(N-isobutylbenzyloxycarbamido)morphrnan ( 1 7-methyl-4,5a-epoxy-3- 

hydroxy-14^-acetoxy-6^-(N-isobutylphenylmethanesulfonamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3- 
hydroxy-140-acetoxy-60-(N-isobutyl-3,4-dichloro^ 17-phenethyl-4,5a-epoxy-3- 
hydroxy-1 4j8-acetoxy-60-(N-isobutylcinnamamido) morphinan, 17-phenethyi-4,5a-epoxy-3-hydroxy-1 40- 
acetoxy-6j3-(N-tsobutylben2yloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14jS-acetoxy-6 
^-(N-isobutylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-14£-hydroxy-60-(N-isob^ 
1 7-cyclopropylmethy 1 -4, 5a-epoxy-1 40-hydroxy-60-(N-isobuty lcinnamamido)morphinan, 1 7- 

cyclopropylmethyl-4,5a-epoxy-14)3-hydroxy-6^-(N-rsobutylbenzyloxycarbamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-14j3-hydroxy-6i9-(N-isobutyIphenylmethanesulfonamido)mo 17-allyl- 
4,5a-epoxy-1 4j8-hydroxy-6^-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 1 7-allyl-4,5a-epoxy-1 40- 
hydroxy-60-(N-isobutyicinnamamido)morphinan, 17-aliyl-4,5a-epoxy-14^-hydroxy-6^-(N-isobutylbenzylox- 
ycarbamido)morphinan, 

1 7-allyl-4,5a-epoxy-1 4j3-hydroxy-6i3-(N-isobutylphenylmethanesulfonamido)morphinan t 1 7-methyl-4,5a- 
epoxy-1 4^-hydroxy-6/3-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4)3- 
hydroxy-60-(N-isobutylcinnamamido)morphinan, 17-methyl-4 ( 5a-epoxy-14^-hydroxy-6/9-(N-isobutylben- 
zyloxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4^-hydroxy-6j8-(N-isobutylphenylmethanesulfonamido)- 
morphinan, 17-phenethyl-4 t 5a-epoxy-140-hydroxy^ 

17-phenethyl-4,5a-epoxy-14^-hydroxy-6^-(N-isobutylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-1 
4j3-hydroxy-6^-(N-isobutylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-14j9-hydroxy-6j8-(N- 
isobutylphenytmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4 t 5a-epoxy-14/3-acetoxy-6j3-(N-isobutyl-3 > 4-dichforophenylacetamido)m 
17-cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-6^-(N-isobutylcinnamamido)morphinan, 17- 
cyclopropy Imethy l-4,5a-epoxy-1 4jS-acetoxy-60-(N-isobutylbenzy loxycarbamido) morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-6^-(N-isobutylphenylmethanesulfonamido)morphinan, 17-allyl- 
4,5a-epoxy-1 4)9-acetoxy-6/8-(N-isobutyl-3 ( 4-dichloropheny lacetamido)morphinan, 1 7-allyl-4,5a-epoxy-1 40- 
acetoxy-60-(N-isobutylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-140-acetoxy-6£-(N-isobutylbenzylox- 
ycarbamido)morphinan, l7-allyl-4 ( 5a-epoxy-14j3-acetoxy-6^-(N-isobutylphenylmethanesulfonamido)- 
morphinan, 

1 7-methyl-4,5a-epoxy-1 4)3-acetoxy-6)3-(N-isobutyl-3,4-dichlorophenylacetamido)morphtnan, 1 7-methyl- 
4,5a-epoxy-1 4£-acetoxy-60-(N-isobutylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 40-acetoxy-6/S-(N- 
isobutylbenzyloxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy-1 40-acetoxy-60-(N-isobutylphenyl- 

methanesulfonamido)morphinan, 17-phenethyl-4 t 5a-epoxy-14^-acetoxy-6/3-(N-isobutyl-3,4-dich- 
lorophenylacetamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 40-acetoxy-6/9-(N-isobutylcinnamamido)- 

morphinan, 1 7-phenethyl-4,5a-epoxy-1 4j3-acetoxy-6j3-(N-isobutyibenzyloxycarbamido)morphinan ( 1 7- 
phenethyl-4,5a-epoxy-14j8-acetoxy-6j3-(N-isobutylphenylmethanesulfonamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3-methoxy-14j3-hydroxy-6j3-(N-isobutyl-3.4-dichlorophenylacetamido)- 
morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 40-hydroxy-60-(N-isobutylcinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6^-(N-isobutylbenzyloxycarbamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3-methoxy-14jS-hydroxy-6i3-(N-isobutylphenylmethanesulfonamido)- 
morphinan, .^-allyl^.Ba-epoxy-S-methoxy-HjS-hydroxy-SiS^N-isobutyl-S^dichlorophenylacetamido)- 
morphinan, 1 7-allyl-4,5a-epoxy-3-methoxy-1 40-hydroxy-60-(N-isobutylcinnamamido)morphinan, 1 7-allyl-4 
,5a-epoxy-3-methoxy-14^-hydroxy-6/8-(N-isobutylbenzyloxycarbamido)morphinan, 17-allyl-4 t 5a-epoxy-3- 
methoxy-14/3-hydroxy-6j8-(N-isobutylphenylmethanesulfonamido)morphinan, 17-methyl-4,5a-epoxy-3- 
methoxy-14j3-hydroxy-6)3-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan ( 

1 7-methy l-4,5a-epoxy-3-methoxy-1 4j3-hydroxy-6jS-(N-isobuty lcinnamamido)morphinan, 1 7-methyl-4,5a- 
poxy-3-methoxy-l4j8-hydroxy-6^-(N-isobutylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3- 
methoxy-14^-hydroxy-6jS-(N-isobutylphenylmethanesulfonamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3- 
methoxy-1 40-hydroxy-60-(N-isobuty l-3,4-dichlorophenylac tamido)morphinan, 1 7-phenethy l-4,5a-epoxy-3- 
methoxy-14^-hydroxy-6i3-(N-isobutylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14£- 
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hydroxy-60-(N-isobutylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-140-hydroxy- 
60-(N-isobutylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-140-aceto^ 
morphinan, i7<yclopropylmethyl-4 ( 5a-epoxy-3-methoxy04/3-acetoxy-6^-(N-isobuty!cinnamamido)- 
morphinan, i7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6^-(N-isobutylbenzyloxycarbamido)- 
morphinan, l7-cyclopropylmethyl-4,5a-epoxy-3-methoxy^4iS-acetoxy-6^-(N-isobutylphenylmethanesul- 
fonamido)morphinan, l7-allyl-4,5a-epoxy-3-methoxy-14/9-acetoxy-6/3-(N-isobutyl-3,4-dich- 
lorophenylacetamido)morphinan, l7-allyl-4,5a-epoxy-3-methoxy-14)8-acetoxy-6^-(N-isobutylcinnamamido)- 
morphinan, ^-allyl^.Sa^poxy-S-methoxy-U^-acetoxy-e^^N-isobutylbenzyloxycarbamidoJmorphinan, 17- 
altyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6)3-(N-isobutylphenylmethanesulfonamido)morphinan, 

17-methyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6i9-(N-isobutyl-3,4-dichlorophenylacetamido)m 
1 7-methyl-4,5a-epoxy-3-methoxy-1 4)S-acetoxy-6)3-(N-isobutylcinnamamido)morphinan, 1 7-m ethyl -4,5a -ep- 
oxy-3-methoxy-14iS-acetoxy-6^-(N-isobutylbenzyloxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 

methoxy-14j9-acetoxy-6/3-(N-isobutylphenylmethanesulfonamido)morphinan, 17-phenethyl-4,5a-epoxy-3- 
methoxy-14)9-acetoxy-6)3-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3- 
methoxy-1 4j3-acetoxy-6)3-(N-isobutylcinnamamido) morphinan, 1 7-phenethyl-4,5a-epoxy-3-methoxy-1 4/3- 
acetoxy-6)3-(N-isobutylbenzyloxycarbamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14/3-acetoxy-6 
0-(N-isobutylphenylmethanesuifonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-140-hydrox 
morphinan, i7-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14j9-hydroxy-6^-{N-isobutyfcinnamamido)- 
morphinan, l7-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14/3-hydroxy-6j9-(N-isobutyibenzyloxycarbamido)- 
morphinan, i7-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14/3-hydroxy-6)9-(N-isobutylphenylmethanesul- 
fonamido)morphinan, l7-allyl-4,5a-epoxy-3-acetoxy-14/5-hydroxy-6/3-(N-isobutyl-3,4-dich- 
loropheny lacetamido)morphinan, 1 7-ally l-4 ( 5a-epoxy-3-acetoxy-1 40-hydroxy-6/S-(N-isobutylcinnamamtdo)- 
morphinan, 17-allyl-4,5a-epoxy-3-acetoxy-14j8-hydroxy-6^-(N-isobutylbenzyloxycarbamido)morphinan, 17- 
allyi^.Sa-epoxy-S-acetoxy-U^-hydroxy-BiS^N-isobutylphenylmethanesulfonamidoJmorphinan, 

^-methyl^.Sa-epoxy-S-acetoxy-UjS-hydroxy-ejS-tN-isobutyl-S^-dichlorophenylacetamidoJmorphinan, 
1 7-methyl-4,5a-epoxy-3-acetoxy-1 40-hydroxy-60-(N-isobuty lcinnamamido)morphinan, 1 7-methy l-4,5a-e 
poxy-3-acetoxy-14)3-hydroxy-6/3-(N-isobutylbenzyloxycarbamido)morphinan, 17-methyl-4,5a-epoxy-3- 
acetoxy-14^-hydroxy-6^-(N-isobutylphenylmethanesulfonamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3- 
acetoxy-HjS-hydroxy-ejS^N-isobutyl-S^-dichlorophenylacetamidoJmorphinan, 17-phenethyl-4,5a-epoxy-3- 
acetoxy-14j8-hydroxy-6)9-(N-isobutylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-acetoxy-14)3- 
hydroxy-6^-(N-isobutylbenzyloxycarbamido)morphinan, l7-phenethyl-4,5a-epoxy-3-acetoxy-140-hydroxy-6 
^-(N-isobutylphenylmethanesulfonamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,14j9-diacetoxy-6)3-(N-isobutyl-3,4-dichlorophenylacetamido)- 
morphinan, 17-cyclopropylmethyl-4 t 5a-epoxy-3,14i8-diacetoxy-6j9-(N-isobutylcinnamamido)morphinan, 17- 
cyclopropylmethyl^.Sa-epoxy-S.^^-diacetoxy-e^^N-isobutylbenzyloxycarbamidoJmorphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,14^-diacetoxy-6)S-(N-isobutylphenylmethanesuifonamido)morphinan t 17- 
allyl-4 ( 5a-epoxy-3,14i3-diacetoxy-6^-(N-isobutyl-3 ) 4-dichlorophenylacetamido)morphinan f 17-allyl-4,5a-epoxy 
-3,14j3-diacetoxy-6^-(N-isobutylcinnamamido)morphinan, 1 7-ally l-4,5a-epoxy-3,1 40-diacetoxy-60-(N- 

isobutylbenzyloxycarbamido)morphinan, 17-atlyl-4,5a-epoxy-3 t 14j3-diacetoxy-6/S-(N-isobutylphenyl- 
methanesulfonamido)morphinan, 

17-methyl-4,5a-epoxy-3 ( 14^-diacetoxy-6/9-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan, 17- 
methyl-4,5a-epoxy-3,14)3-diacetoxy-6j3-(N-isobutylcinnamamido)morphinan t 17-methyl-4,5a-epoxy-3,14)3- 
diacetoxy-6j8-(N-isobutylbenzyloxycarbamido)morphinan ( 17-methyl-4,5a-epoxy-3J40-diacetoxy-60-(N- 
isobutylphenylmethanesulfonamido)morphinan, l7-phenethyl-4,5a-epoxy-3,14^-diacetoxy-6j9-(N-isobutyl- 
3,4-dichlorophenylacetamido)morphinan t l7-phenethyl-4,5a-epoxy-3,14^-diacetoxy-6jS-(N-isobutylcin- 
namamido)morphinan, i7-phenethyl-4,5a-epoxy-3,14^-diacetoxy-6/9-(N-isobutylbenzyloxycarbamido)- 
morphinan, l7-phenethyl-4 t 5a-epoxy-3,14^-diacetoxy-6^-(N-isobutylphenylmethanesulfonamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4/3-dihydroxy-6o-(N-methyl-3,4-dichlorobenzamido)morphinan, 1 7- 
allyl-4,5a-epoxy-3,14j8-dihydroxy-6a-(N-methyl-3 l 4-dichlorobenzamido)morphinan, 17-cyclopropylmethyl- 
4,5a-epoxy-3,1 4i3-dihydroxy-6^-(N-methyl-3,4-dichlorobenzamido)morphinan, 1 7-allyl-4,5a-epoxy-3,1 4^- 
dihydroxy-6)3-(N-methyl-3,4-dichlorobenzamido)morphinan ( l7-cyclopropylmethyl-4,5a-epoxy-3 t 14^- 
dihydroxy-6a-(N-ethyl-3,4-dichlorophenylacetamido)morphinan ( 17-allyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N- 
ethyl-3,4-dichlorophenylacetamido)morphinan, l7-cyclopropylmethyl-4,5a-epoxy-3,14/S-dihydroxy-6j3-(N- 
ethyl-3,4-dichlorophenylacetamido)morphinan, 1 7-ally l-4,5a-epoxy-3,1 4j8-dihydroxy-60-(N-ethyl-3,4-dich- 
lorophenylacetamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4)3-dihydroxy-6a-(N-methyl-3-phenylpropionamido)morphinan, 1 7- 
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allyl-4,5a-epoxy-3J4/9-dihydroxy-6a-(N-methyl-3-phenylpropionamido)morphinan, 1 7-cyclopropylmethyl- 
4,5a-epoxy-3, 1 40-dihydroxy-6 0-<N-methyl-3-pheny lpropionamido)morphinan, 1 7-allyl-4,5a- poxy-3, 1 4^3- 
dihydroxy-6)3-(N-methy!-3-phenylpropionamido)morphinan ( 
17-cyclopropylmethyl-4,5a-epoxy-3J40-dihydroxy^ 
morphinan, 17-allyi-4,5a-epoxy-3J4)9-dihydroxy-6a-[N-methyl-3-(5-chlorobenzo[b]thienyl)acetamido]- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,140^ 

acetamido]morphinan, 17-allyl-4,5a-epoxy-3,14^-dihydroxy-6/3-[N-methyl-3-(5-ch!oroben2otb]thienyl)- 
acetamidojmorphinan, 17-cyclopropylmethyl-4 t 5a-epoxy-3,14i3-dihydroxy-6a-(N-rriethylphenylacetamido)- 
morphinan, 1 7-allyl-4,5a-epoxy-3J4^-dihydroxy-6a-(N-methylphenylacetamido)morphinan, 1 7- 

cyclopropylmethyl-4,5a-epoxy-3J4^-dihydroxy-6^-(N-methyiphenylacetamido)morphinan, 1 7-allyl-4,5a- 
epoxy-3,14j9-dihydroxy-6^-(N-methylphenylacetamido)morphinan ( 

17-cyclopropylmethyl-4,5a-epoxy-3J40-dihydro^ 17- 
allyl-4,5a-epoxy-3J4^-dihydroxy-6a-(N-methylcyclohexylacetamido)morphinan, 1 7-cyclopropylmethyl-4,5a- 
epoxy-S.^jS-dihydroxy-e^^N-methylcyclohexylacetamidoJmorphinan, 17-allyl-4,5a-epoxy-3,140-dihydroxy- 
60-(N-methylcyclohexylacetamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,14)3-dihydroxy-6a-(N-methyl-3-bromophenylacetamido)mor^ 
17-allyl-4 ( 5a-epoxy-3J4^-dihydroxy-6a-(N-methyl-3-bromophenylacetamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3J40-dihydroxy60-(N-m 17-allyl- 
4 ( 5a-epoxy-3 l 14^-dihydroxy-6^-(N-methyl-3-bromophenylacetamido)morphinan ( 17-cyclopropylmethyl-4,5a- 
epoxy-3,1 4^-dihydroxy-6a-(N-methyl-4-benzo[bJthienylacetamido)morphinan ( 1 7-allyl-4,5a-epoxy-3,1 4/3- 
dihydroxy-6a-(N-methyl-4-ben2o[b]thienylacetamido)morphinan, 17-cyclopropylmethyl-4 t 5a-epoxy-3,14^- 
dihydroxy-6j9-(N-methyl-4-benzo[b]thienylacetamido)morphinan, 17-ailyl-4,5a-epoxy-3 f 140-dihydroxy-60-(N- 
methyl-4-benzo[b]thienylacetamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J40-dihydrox^^ 
17-ally!-4,5a-epoxy-3J4j3-dihydroxy-6a-(N-methyl-3,4-dichlorocinnamamido)morphinan l 17- 
cyclopropylmethyl-4,5a-epoxy-3J4/3-dihydroxy-6)3-(N-methyi-3 ( 4-dichlorocinnamamido)morph 17-allyl- 
4,5a-epoxy-3J4/3-dihydroxy-6^-(N-methyl-3.4-dichlorocinnamamido)morphinan, 17-cyclopropylmethyl-4,5a- 
epoxy-3,14j3-dihydroxy-6a-(N-m8thyl-4-bromophenylacetamido)morphinan, 17-allyl-4,5a-epoxy-3,14^- 
dihydroxy-6a-(N-methyl-4-bromophenylacetamido)morphinan, 17-cyctopropylmethyl-4,5a-epoxy-3,14^- 
dihydroxy-6j3-(N-methyl-4-bromophenylacetamido)morphinan, 17-allyl-4,5a-epoxy-3,14;9-dihydroxy-60-(N- 
methyl-4-bromophenylacetamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3,1 40 
n-allyl^.Sa-epoxy-S.UjS-dihydroxy-ea-ItRJ-N-methyl^-phenylpropionamidolmorphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3J40-dihydroxy-60-[(R)-N-methyl-2-phenylpropionamido]morph 17-allyl- 
4 t 5a-epoxy-3J4/S-dihydroxy-6j3-[(R)-N-methyl-2-phenylpropionamido]morphinan, 17-cyclopropylmethyl-4 
( 5a-epoxy-3J4/8-dihydroxy-6a-[(R)-N-methylmethoxyphenylacetamido]morphinan, 17-allyl-4,5a-epoxy-3 
,14)3-dihydroxy-6a-[(R)-N-methylmethoxyphenylacetamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy- 
3J40-dihydroxy-60-[(R)-N-methylmethoxyphenylacetamido]morphrnan,, . 17-allyl-4,5a-epoxy-3 ( 140- 
dihydroxy-6^-[(R)-N-methylmethoxyphenylacetamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J4^-dihydroxy-6a-[(S)-N-methylmethoxyphenylacetamido]- 
morphinan, 17-allyl-4,5a-epoxy-3J40-dihydroxy-6a-[(S)-N-methylmethoxyphenylacetamido]morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3J40-dihydroxy 17- 
allyl-4,5a-epoxy-3J4^-dihydroxy-60-[(S)-N-methylmethoxyphenylacetamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3J4j8-dihydroxy-6a-(3,4-dichlorophenylacetamido)morphinan, 1 7-allyl- 
4 t 5a-epoxy-3,140-dihydroxy-6a-(3,4-dichlorophenylacetamido)morphinan p 17-cyclopropylmethyl-4,5a-epoxy- 
3 ( 14/9-dihydroxy-6)9-(3,4-dichlorophenylacetamido)morphinan, 17-allyl-4,5a-epoxy-3,14£-dihydroxy-60-(3,4- 
dichlorophenylacetamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J40-dihydroxy-6a-(N-methyl-3.4-difluorophenylacetarTiido)- 
morphinan, 17-allyl-4,5a-epoxy-3J40-dihydroxy-6a-(N-methyl-3,4-difluorophenylacetamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,140-dihydroxy-6^ 17- 
allyl-4,5a-epoxy-3J40-dihydroxy-60-(N-methyl-3,4-difluorophenylacetamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J40-dihydroxy-6a-(N-methyl-3-trifluoromethy!^ 
morphinan, 17-allyl-4,5a-epoxy-3,140-dihydroxy-6a-(N-methyl-3-trifluoromethylphenylac tamido)morphinan, 
17-cyclopropylmethyl-4 t 5a-epoxy-3J40-dihydroxy-60-(N-methyl-3-trifluorometh 

morphinan, 17-allyl-4,5a-epoxy-3,14jS-dihydroxy-60-(N-methyl-3-trifluoromethylphenylacetamido)morphinan, 
17-cyclopropylmethyl-4,5a-epoxy-3,140-dihydroxy-6a-[(S)-N-methyl-2-phenylpropionamido]morphinan, 

1 7-allyl-4,5a- poxy-3.1 40-dihydroxy-6a-[(S)-N-methyl-2-phenylpropionamido]morphinan, 

17-cyclopropy)methyl-4,5a- poxy-S.U^-dihydroxy-ejS-KSJ-N-methyl^-phenylpropionamidolmorphinan, 
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1 7-ally l-4,5a-epoxy-3, 1 40-dihydroxy-60-[(S)-N-methy l-2-phenylpropionamido]morphinan, 1 7- 

cyclopropylmethyl-4,5a-epoxy-3J40-dihyd^ 

1 7-ally l-4,5a-epoxy-3 J 4^dihydroxy-6a-[N-m thyl-N-2-(3,4-dichlorophenyl)ethylamino]morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3J40-dihyd^ 

morphinan, 17 *allyl-4,5a-epoxy-3J4j9-dihydroxy-6^-[N-methyl-N-2-(3,4-dichlorophenyl)ethylami 
morphinan, 

17-cyclopropylmethyl-4 P 5a-epoxy-^^ 17 _ 
allyl-4,5a-epoxy-3 ( 14^-dihydroxy-6a-(N-methyl-4-nitrophenyIacetamido)morphi 17-cyclopropylmethyl- 
4,5a-epoxy-3 ( 14^-dihydroxy-6^-(N-methyl-4-nitrophenylacetamido)morphinan, 17-allyl-4,5a-epoxy-3,14)3- 
dihydroxy-6^-(N-methyl-4-nitrophenylacetamido)morphinan, 17-cyclopropylmethyl-4 f 5a-epoxy-3,14)5- 
dihydroxy-6a-(N-methyl-4-aminophenylacetamido)morphinan, 17-allyl-4 ( 5a-epoxy-3,14j3-dihydroxy-6a-(N- 
methyl-4-aminophenylacetamido)morphinan, 17-cyclopropylmethyl-4,5o-epoxy-3,14^-dihydroxy-6^-(N- 
methyl-4-aminophenylacetamido)morphinan, 1 7-ally l-4,5a-epoxy-3.1 4/5-dihydroxy-6£-(N-methyl-4- 

aminophenylacetamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J4)9-dihydroxy-6a-(N-methylcyclohexylcarboxyamido)morphinan 
1 7-allyl-4,5cr-epoxy-3 ,1 4^-dihydroxy-6a-(N-methylcyclohexylcarboxyamido)morphinan, ' 1 7- 

cyclopropylmethyl-4 ( 5a-epoxy-3,14)3-dihydroxy-6j8-(N-methylcyclohexylcarboxyamido)morph 17-allyl- 
4,5a-epoxy-3J4^-dihydroxy-6j9-(N-methylcyclohexylcarboxyamido)morphinan, 17-cyclopropylmethyl-4,5a- 
epoxy-3,14^-dihydroxy-6Gt-(N-methylbenzamido)morphinan, 17-allyl-4,5a-epoxy-3,140-dihydroxy-6a-(N- 
methylbenzamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14/3-dihydroxy-6/3-(N-methylbenzamido)- 
morphinan, 17-allyl-4 l 5a-epoxy-3,14^-dihydroxy-6^-(N-methylbenzamido)morphinan l 

17-cyclopropylmethyl-4,5a-epoxy-3J4^-dihydroxy-6a-(N-methyl-4-phenylbutyroamido)morphina^ 17- 
allyl^.Sa-epoxy-S.U/S-dihydroxy-ecr-fN-methyl^phenylbutyroamido) morphinan, 1 7-cyclopropylmethyl-4 
,5a-epoxy-3J4^dihydroxy-6/3-(N-methyl-4-phenylbutyroamido)morphinan, 1 7-ally l-4,5a-epoxy-3, 14^- 

dihydroxy-6j9-(N-methyl-4-phenylbutyroamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,140-d^ 
1 7-ally l-4,5a-epoxy-3,1 4)3-dihydroxy-6a-(N-methyl-2-bromophenylacetamido)morphinan, 1 7- 

cyclopropylmethyl-4,5a-epo^ 17 . a il y l_ 
4,5a-epoxy-3 ( 14)3-dihydroxy-6/S-(N-methyl-2-bromophenylacetamido)morphtn 

1 7-cyclopropylmethyl-4,5a-epoxy-3J4/3-dihydroxy-6a-(N-methyl-6-phenylhex 1 7- 

ally l-4,5a-epoxy-3, 1 40-dihydroxy-6a-(N-methy l-6-phenylhexanamido)morphinan, 1 7-cyclopropylmethyl-4,5a- 
epoxy-3, 1 40-dihydroxy-60-(N-methy l-6-phenylhexanamido)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 40-dihydroxy- 
6^-(N-methyl-6-phenylhexanamido)morphinan > 

1 7-cyclopropylmethy l-4,5a-epo^^ 
1 7-allyl-4,5a-epoxy-3,1 4)S-dihydroxy-6a-(N-methyl-3-fluorophenylacetamido)morphinan ( 1 7- 

cyclopropylmethyl-4,5a-epoxy-3,14^dihydroxy-^^^ 17-allyl- 
4 t 5a-epoxy-3J4^-dihydroxy-6j9-(N-methyl-3-fluorophenylacetamido)morphina^ 

17-cyclopropylmethyl-4,5a-epoxy-3,14^dih^^ 
morphinan, ^-aHyl-^Sa-epoxy-S.M/S-dihydroxy-ea-IN-methyl-N'-fS^-dtchlorophenyOureidoJmorphinan, 17- 
cyclopropylmethyl-4 l 5a-epoxy-3 ( 14/3-dihydroxy-6^-[N-methyl-N'-(3,4-dichlorophenyl)ureido]morphinan, ' 17- 
allyl^.Sa-epoxy-S.U/S-dihydroxy-e^-tN-methyl-N'-tS.^dichlorophenyOureidolmorphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4j3-dihydroxy-6a-(N-methyl-N , -benzylureido)morphinan ( 1 7-allyl- 
4,5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-N'-benzylureido)morphinan t 17-cyclopropylmethyl-4,5a-epoxy- 
3,14^-dihydroxy-6j3-(N-methyl-N , -benzylureido)morphinan, 1 7-ally l-4,5or-epoxy-3,140-dihydroxy-60-(N- 
methyl-N , -benzylureido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,14)3-dihydroxy-6a-(N-methyl-3-nitrophenylacetamido)morphinan, 

1 7-allyl-4,5a-epoxy-3,1 4^-dihydroxy-6a-(N-methyl-3-nitrophenylacetamido)morphrnan, 1 7- 

cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6/S-(N-methyl-3-nitrophenylacetamido)morphinan ( 17-allyl- 
4,5a-epoxy-3,14^-dihydroxy-6^-(N-methyl-3-nitrophenylacetamido)morphinan, 1 7-cyclopropylmethyl-4,5a- 
epoxy-3,1 4^-dihydroxy-6a-(N-methyl-4-pyridylacetamido)morphinan, 1 7-allyl-4,5a-epoxy-3,1 40-dihydroxy-6 
a-(N-methyl-4-pyridylacetamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14)?-dihydroxy-6^-(N- 
methyl-4-pyridylacetamido)morphinan. 1 7-ally l-4,5a-epoxy-3,1 40-dihydroxy-60-(N-methyl-4- 

pyridylacetamido)morphinan, 

1 7-cyclopropylmethyl-4,5a- poxy-3,1 4^-dihydroxy-6a-[N-methyl-trans-3-(3-thienyl)acrylamido]- 
morphinan, 1 7-allyl-4,5a-epoxy-3,1 4^-dihydroxy-6a-[N-methyl-trans-3-(3-thienyl)acrylamido]morphinan. 1 7- 
cyclopropylmethyl-4,5a-epoxy-3J4^-dihydroxy-6yS-[N-methyl-trans-3-(3-thienyl)acrylamido]morphinan, 17- 
allyl-4,5a-epoxy-3,14^-dihydroxy-6j9-[N-methyl-trans-3-(3-thi nyOacrylamidoJmorphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3 ,1 4^-dihydroxy-6a-(N-methylthiophenoxyacetamido)morphinan, 1 7- 
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allyl-4,5a-epoxy-3J4/9-dihydroxy-6a-(N-methylthiophenoxyacetamido)morphinan 1 17-cyclopropylmethyl-4 
t 5a-epoxy-3,14^-dihydroxy-6^-(N-methylthiophenoxyacetamido)morphinan, 17-allyl-4 ( 5a-epoxy-3 ( 14jS- 
dihydroxy-6^-(N-methylthiophenoxyacetamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4^-dihydroxy-6a-(N-methylphenoxyacetamido)morphinan, 1 7-allyl- 
4,5a- poxy-3 t 1 4/S-dihydroxy-6a-(N-methylphenoxyacetamido)morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy- 
3,14)3-dihydroxy-6i3-(N-methylphenoxyacetamido)morphinan ( 17-allyl-4,5a-epoxy-3,140-dihydroxy-60-(N- 
methylphenoxyacetamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,140-dih^ 
17-ailyl-4,5a-epoxy-3J4i9-dihydroxy-6a-(N-methyl-4-nitrob8nzyloxycarbamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,140-dihydroxy-60^ 17- 
allyl-4,5a-epoxy-3J4^-dihydroxy-6j3-(N-methyl-4-nitrobenzyloxycarbamido)morphinan 

17-cyclopropylmethyl-4,5a-epoxy-3,140-dihydroxy 
morphinan, 17-allyl-4,5a-epoxy-3J4^-dihydroxy-6a-(N-methyl-3-pyridylmethoxycarbamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,14jS-dih^ 17- 
allyl-4,5a-epoxy-3J4^-dihydroxy-6)9-(N-methyl-3-pyridylmethoxycarbamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3 t 14/3-dihydroxy-6a-(N-methyl-3,4-dichlorophenylmethane-sulfon 
morphinan, 17-aNyl-4,5a-epoxy-3,14/9-dihydro 

morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14/9-dihydroxy-6^-(N-methyl-3,4-dichlorophenylmethanesul- 
fonamido)morphinan, 

17-allyl-4,5a-epoxy-3J40-dihydroxy-6^(N-m^ 
^-cyclopropylmethyl-^Sa-epoxy-S.M^-dihydroxy-ea-tN-methyl-N'-benzyithioureidoJmorphinan, 17-alfy-4 
.Sa-epoxy-S.H^-dihydroxy-ea^N-methyl-N'-benzylthioureidoJmorphinan, 17-cyclopropylmethyl-4,5a-epoxy- 
3 t 14^-dihydroxy-6^-(N-methyl-N'-benzylthioureido)morphinan t 17-ailyl-4,5a-epoxy-3 t 140-dihydroxy-6£-N- 
methyl-N'-benzylthioureido)morphinan, 17-cyclopropylmethyl-4 ( 5a-epoxy-3,14^-dihydroxy-6a-(N-methylhex- 
anamido)morphinan, 17-allyl-4,5a-epoxy-3,14^-dihydroxy-6o-(N-methylhexanamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,1 4^3-dihydroxy-6i3-(N-methylhexanamido)morphinan, 1 7-ailyl-4,5a-epoxy- 
3,1 4)3-dihydroxy-6iS-(N-methylhexanamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,14)9-dihydroxy-6a-(N-methylheptanamido)morphinan ( 17-allyl-4,5a- 
epoxy-3,1 4^-dihydroxy-6a-(N-methylheptanamido)morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4/8- 
dihydroxy-6^-(N-methylheptanamido)morphinan, 17-allyl-4,5a-epoxy-3,14)9-dihydroxy-6/3-(N-methyihep- 
tanamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-3-aminophenylacetamido)morphinan, 
1 7-allyl-4,5a-epoxy-3,1 4)3-dihydroxy-6a-(N-methyl-3-aminophenylacetamido)morphinan, 1 7- 

cyclopropylmethyl-4,5a-epoxy-3,14/3-dihydroxy-6^-(N-methyl-3-aminophenylacetamido)morphinan, 17-allyl- 
4 t 5o-epoxy-3,14^-dihydroxy-6^-(N-methyl-3-aminophenylacetamido)morphinan, 1 7-cyclopropylmethyl-4,5or- 
epoxy-3,140-dihydroxy-6a-(N-methyl-2-pyridy^ 17-allyl-4,5a-epoxy-3,140-dihydroxy-6 
a-(N-methyl-2-pyridylacetamido)morphinan, 17-cyc!opropylmethyl-4,5a-epoxy-3,14/3-dihydroxy-6^-(N- 
methyl-2-pyridylacetamido)morphinan, 17-allyl-4,5a-epoxy-3,14^-dihydroxy-6^-(N-methyl-2- 
pyridylacetamido)morphinan, 

17-cyclopropylmethyl-4,5o-epoxy-3,14^-dihydroxy-6o-[N-methyl-3-(3-pyridyl)propionamido]morphinan, 
1 7-allyl-4,5a-epoxy-3,1 4^-dihydroxy-6a-[N-methyl-3-(3-pyridyl)propionamido]morphinan, 1 7- . 

cyclopropylmethyl-4,5a-epoxy-3,14i3-dihydroxy6/3-[N-methyl-3-(3-pyridyl)propionamido]morphinan, 17-allyl- 
4,5o-epoxy-3,14^-dihydroxy-6^-[N-methyl-3-(3-pyridyl)propionamido]morphinan, 

17-cyclopropylmethyI-4,5a-epoxy-3,14^-dihydroxy-6a-(3-phenylpropioyloxy)morphinan, 17-allyl-4,5a- 
epoxy-3,14^-dihydroxy-6a-(3-phenylpropioyloxy) morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,140- 
dihydroxy-6^-(3-pheny Ipropioy loxy)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 40-dihydroxy-60-(3-pheny I- 

propioyloxy)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J4^-dihydroxy-6a-[2-(3-furyl)ethenylsulfonyloxy]morphina 17-allyl- 
4,5a-epoxy-3,14^-dihydroxy-6a-[2-(3-fury!)ethenylsulfonyloxyJmorphinan, 17-cyclopropylmethyl-4 t 5or-epoxy- 
3,14^-dihydroxy-6)5-[2-(3-furyl)ethenylsulfonyloxy]morphinan l 17-allyl-4,5a-epoxy-3,14j3-dihydroxy-6^3-[2-(3- 
furyl) ethenylsulfonyloxy]morphinan, 

17-cyclopropylmethyl-4 t 5a-epoxy-3,14)9-dihydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a- poxy-3,14^-dihydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylamidoh 
morphinan, 1 7-cyclopropylm thyl-4,5a-epoxy-3,1 40-dihydroxy-6a-(N-methyl-4-trif luoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14/3-dihydroxy-6a-(N-methyl-3-phenylpropiolamido>- 
morphinan, 17-allyl-4,5a-epoxy-3,14i8-dihydroxy-6a-(N-methyl-3-trifluoromethyicinnamamido)morphinan, 17- 
allyl-4,5a-epoxy-3,14^-dihydroxy-6a-[N-methyl-trans-3-(3-furyl)aci7lamido]morphinan, 17-allyl-4,5a-epoxy- 
3.14^-dihydroxy-6a-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3,140- 
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dihydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 

1 7-methyl-4,5a-epoxy-3, 1 4^dihydroxy-6a-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7- 
methyt-4 f 5a-epoxy-3,14)3-dihydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido] 17-methyl-4,5a- 
epoxy-3 ( 14/S-dihydroxy-6a-(N-methyl-4-trifluoromethylcinnamamido)morphinan ( 17-methyl-4,5a-epoxy-3 
t 14^-dihydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan ( 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy- 
6a-(N-methyl-3-trif luoromethylcinnamamido)morphinan t 1 7-phenethy l-4,5a-epoxy-3, 1 4^3-dihydroxy-6a-[N- 
methyl-trans-3-(3-furyl)acry!amido]morphinan, 17-phenethyl-4 ( 5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-4- 
WIuoromethylcinnamamido)morphinan,17-ph 
phenylpropiolamido)morphinan, 

17-cyclopropylmethyl-4,5o-epoxy-3-hydroxy-14j8-acetoxy-6a-(N-methyl-3-trifluoromethy 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-140^^ 

acrylamido]morphinan, 17-cyclopropylmethyl-4 t 5a-epoxy-3-hydroxy-14i8-acetoxy-6a-(N-methyl-4- 
trifluoromethylcinnamamido) morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14j9-acetoxy-6a-(N- 
methyl-3-phenylpropiolamido)morphinan,17-al^ 

trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14j9-acetoxy-6a-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-140-acetoxy-6a-(N-m^ 

namamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-methyl-3-phenylpropiolamido)- 
morphinan, 

1 7-methyl-4,5a-epoxy-3-hydroxy-1 40^ 
17-methyl-4,5a-epoxy-3-hydroxy-14/9-acetoxy-^ 17- 
methyl-4,5a-epoxy-3-hydroxy-140-acetoxy-6a-(N-me%^ 17- 
methyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-methyl-3-phenylpropiolami 1 7-phenethyl- 

4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-methyl-3-trifluoromethylcinn 1 7-phenethy I- 

4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-[N-methy!-trans-3-(3-fui7l)acrylamido]m 17-phenethyl-4,5a- 
epoxy-3-hydroxy04^-acetoxy-6a-(N-methyl-4-trifluoromethylcinnamamido)m 1 7-phenethyl-4,5a- 

epoxy-3-hydroxy-14^-acetoxy-6a-(N-methyl-3-phenylpropiolamido)morphinan ( 

17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6a-(N-methyl-3-trifluoromethylcinnam 
1 7-cyclopropylmethyl-4,5a-epoxy-1 4^-hydroxy-6a-[N-methyl-trans-3-(3-furyl)acry lamidojmorphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-140-hydroxy-6a-(N-m^ 17- 
cyclopropylmethyl-4,5a-epoxy-14^hydroxy-6a^ 17-allyl-4,5a- 
epoxy-1 4£-hydroxy-6a-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-allyi-4,5a-epoxy-1 40-hydrox 
y-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-140-hydroxy-6a-(N-methyl-4- 
trifluoromethylcinnamamido)morphinan, 17-allyl-4 ( 5a-epoxy-14^-hydroxy-6a-(N-methyl-3-phenyl- 
propiolamido)morphinan, 

1 7-methyl-4,5a-epoxy-1 4jS-hydroxy-6a-(N-methyl-3-trifluoromethylcinnamannido)morphinan ( 1 7-methyl- 
4,5a-epoxy-1 4/S-hydroxy-6a-[N-methy l-trans-3-(3-f uryl)acry lamido]morphinan, 1 7-methy l-4,5a-epoxy-1 4/9- 
hydroxy-6o-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-14/3-hydroxy-6a-(N- 
methyl-3-phenylpropiolamido)morphinan, 1 7-phenethy l-4 t 5o-epoxy-1 40-hyd roxy-6a-(N-methy I-3- 

trifluoromethylcinnamamido)morphinan, 1 7-phenethy l-4,5a-epoxy-1 4/3-hydroxy-6a-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-phenethyl-4,5a-epoxy-14^-hydroxy-6a-(N-methyl-4-trifluoromethylcin- 
namamido)morphinan, 17-phenethyl-4,5a-epoxy-14j8-hydroxy-6a-(N-methyl-3-phenylpropiolamido)- 
morphrnan, 

17-cyclopropylmethyl-4,5a-epoxy-14j9-acetoxy-6a-(N-rnethyl-3-trifluoromethyld 
1 7-cyclopropy1methyl-4 t 5a-epoxy-1 4j3-acetoxy-6a-[N-methyt-trans-3-(3-furyl)acrylamtdo]morphinan, 1 7- 
cyclopropylmethyl-4 ( 5a-epoxy-14^-acetoxy-6a-(N-methyl-4-trifluoromethylcinnamam 17- 
cyclopropylmethyl-4,5a-epoxy-14j9-acetoxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 17-allyl-4,5a- 
epoxy-1 40-acetoxy-6a-(N-methyl-3-trif luoromethylcinnamamido) morphinan, 1 7-allyl-4,5a-epoxy-1 40- 
acetoxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-140-acetoxy-6a-(N-methyl- 
4-trifluoromethylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4jS-acetoxy-6a-(N-methyl-3- 

phenylpropiolamido)morphinan ( 

U-methyl-^Sa-epoxy-U^-acetoxy-ea^N-methyl-S-trifluoromethylcinnamamidoJmorphinan, 17-methyl- 
4,5a-epoxy-14iJ-acetoxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan ( 17-methyl-4 ( 5a-epoxy-14j3- 
acetoxy-6a-(N-methyl-4-trifluoromethylcinnamamido)morphinan ( 1 7-methyl-4,5a-epoxy-1 40-ac toxy-6a-(N- 
methyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-14)3-acetoxy-6a-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-6a-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 1 7-phenethy l-4,5a-epoxy-1 40-acetoxy-6a-(N-m thyl-4-trifluoromethylcin- 

namamido) morphinan, 1 7-phen thyl-4,5a-epoxy-1 4^-acetoxy-6a-(N-methyl-3-pheny Ipropiolamido)- 
morphinan, 
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17-cyc1opropylmethyl-4,5a-epoxy-3-me 
morphinan, 1 7-cyclopropylm thyl-4,5o-epoxy-3-methoxy-14j3-hydroxy-6a-(N-methyl-trans-3-(3-furyl)- 

acrylamido]morphinan, 17-cyclopropylmethyl-4,5o-epoxy-3-methoxy-14^-hydroxy-6a-(N-methyl-4- 
trifluorom thyIcinnamamido)morphinan, 1 7-cyclopropylm thyl-4,5a-epoxy-3-methoxy-1 40-hydroxy-6a-(N- 
methyl-3-phenylpropiolamido)morphinan ( 17-allyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6o-[N-methyl-trans-3- 
(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14)S-hydroxy-6a-(N-methyl-4-trifluoromethy 
cinnamamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-methoxy-1 4)3-hydroxy-6o-(N-methyl-3-phenylpropiolarnido)morphinan, 1 7-methyl- 
4,5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-methyl-3-trifluoromethylcin 17-methyl-4,5a- 
epoxy-3-methoxy-14^hydroxy-6a-[N-methyl^ 17-methyl-4,5a-epoxy- 
3-methoxy-14j3-hydroxy-6a-(N-methyl-4-trifluoromethylcinnamamido)m 17-methyl-4,5a-epoxy-3- 
methoxy-14^-hydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy- 
14j3-hydroxy-6o-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy- 
14i3-hydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylarnido]morphinan, 

17-phenethyl-4,5a-epoxy-3-methoxy04jS-hydroxy-6a-(N^ 
morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-140-h^ 

morphinan, 17-cyclopropylmethyl-4 ( 5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-methyl-3-trifluoromethylcin- 
namamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14j8-acetoxy-6a-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14/?-acetoxy-6a-(N-methyl-4- 
trifluoromethylcinnamamido)morphinan, 17-cyctopropylmethyl-4,5a-epoxy-3-methoxy-14j3-acetoxy-6a-(N- 
methyl-3-phenylpropionamido)morphinan, 1 7-allyl-4,5a-epoxy-3-methoxy-1 4j8-acetoxy-6a-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan ( 17-allyl-4,5a-epoxy-3-methoxy-14jS-acetoxy-6a-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 

1 7-allyl-4,5a-epoxy-3-methoxy-1 4^-acetoxy-6a-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 1 7- 
allyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-methyl-3-phenylpropiolamido)morphinan t 17-methyl-4,5a- 
epoxy-3-methoxy-14j8-acetoxy-6a-(N-methyl-3-trifluoromethyl cinnamamido)morphinan, 17-methyl-4,5a- 
epoxy-3-methoxy-14/9-acetoxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methyl-4,5a-epoxy-3- 
methoxy-14^-acetoxy-6a-{N-methyl-4-trifluoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 
methoxy-14^-acetoxy-6a-(N-methyl-3-phenylpropiolamido) morphinan, 

17-phenethyl-4,5a-epoxy-3-methoxy-14j9-acetoxy-6a-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]- 
morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-methyl-4-trifluoromethylcinnamamido>- 
morphinan, 17-phenethyl-4,5ar-epoxy-3-methoxy-14/8-acetoxy-6a-(N-methyl-3-phenylpropiolamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14^8-hydroxy-6a-(N-methyl-3-trifluoromethylcin- 
namamidojmorphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6a-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6a-(N-methyl-4- 
trifluoromethylcinnamamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6a-(N-methyl-3-phenylpropiolamido)- 
morphinan, 17-allyl-4,5a-epoxy-3-acetoxy-14)3-hydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-allyl-4,5a-epo>cy-3-acetoxy04^-hydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]m^ 
17-allyl-4,5a-epoxy-3-acetoxy04/3-hydroxy-6a-(N-methyl-4-trifluoromethylcinnamam 17-allyl- 
4,5a-epoxy-3-acetoxy-14/3-hydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 17-methyl-4 t 5a-epoxy-3- 
acetoxy-14)5-hydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3- 
acetoxy-14^-hydroxy-6a-fN-methyl-trans-3-(3-furyl)acrylamido]morphinan, 

U-methyl^.Sa-epoxy-S-acetoxy-M^-hydroxy-eo^N-methyl^trifluoromethylcinnamamidoJmorphinan, 
17-methyl-4,5Qr-epoxy-3-acetoxy-14j9-hydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 17-phenethyl- 
4,5a-epoxy-3-acetoxy-14^-hydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl- 
4,5a-epoxy-3-acetoxy-140-hydroxy-6a-[N-m^ 17-phenethyl-4,5a- 
epoxy-3-acetoxy-14)S-hydroxy-6a-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a- 
epoxy-3-acetoxy-14^3-hydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 

^-cyclopropylmethyl^.Sa-epoxy-S.U^-diacetoxy-ea^N-methyl-S-trifluoromethylcinnamamido)- 
morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4j9-diac toxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3.14/3-diacetoxy-6a-(N-methyl-4-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14^-diacetoxy-6a-(N-methyl-3-phenylpropiolamido)- 
morphinan, 1 7-allyl-4,5a-epoxy-3,1 4^-diacetoxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 1 7- 
allyKSa-epo^-S.Mtf-dracetoxy-ea-^^ 1 7-ally l-4,5a-epoxy- 

3,14jS-diacetoxy-6a-{N-methyl-4-trifluoromethylcinnamamido)morphinan, 
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1 7-allyl-4.5a-epoxy-3,1 4^-diacetoxy-6a*(N-methyl-3-phenylpropiolamido)morphinan, 1 7-methyl-4,5a- 
epoxy-3J4)9-diacetoxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan ( 17-methyl-4,5a-epoxy-3,14^- 
diacetoxy-6o-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methyl-4,5a-epoxy-3,140-diacetoxy-6a-(N- 
methyl-4-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3,14/S-diacetoxy-6a-(N-methyl-3- 
phenylpropiolamido)morphinan, 1 7-phenethy l-4,5a-epoxy-3, 1 40-diacetoxy-6a-(N-methy l-3-trif luo- 

romethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14^S-diacetoxy-6a-[N-methyl-trans-3-(3-furyl)- 
acrylamido]morphinan, 1 7-phenethyl-4,5a-epoxy-3,1 4/3-diacetoxy-6a-(N-methyl-4-trifluoromethyl cin- 
namamido)morphinan, 1 7-phenethy l-4,5a-epoxy-3,1 4^-diacetoxy-6a-(N-methyl-3-phenylpropiolamido)- 
morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-isobutyl-3-trifluoromethylcinnam 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3J40-dih^ 

morphinan, 17-cyclopropylmethyl-4 ( 5a-epoxy-3J4i8-dihydroxy-6a-(N-isobutyl-4-trifluoromethylcin- 
namamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-isobutyl-3-phenyl- 
propiolamido)morphinan, 17-allyl-4 t 5a-epoxy-3J4^-drhydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido 
morphinan, 1 7-allyl-4,5a-epoxy-3J4^-dihydroxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan 1 7- 
allyl-4,5a-epoxy-3J4/8-dihydroxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)morph 17-allyl-4,5a- 
epoxy-3, 1 40-dihydroxy-6a-(N-isobuty l-3-pheny lpropioiamido)morphinan, 

1 7-methy l-4,5a-epoxy-3,1 4£-dihydroxy-6a-(N-isobuty l-3-trif luoromethy lcinnamamido)morphinan, 1 7- 
methyl-4,5o-epoxy-3J4jS-dihydroxy-6a-[NHSObutyl-trans-3-(3-furyl)aci7lamido]morphi 1 7-methyl-4,5a- 

epoxy-3J4^-dihydroxy-6a-(N-isobutyl-4-triftuoromethylcinnamamido)nnorphinan, 1 7-methyl-4,5a-epoxy- 
3,14j3-dihydroxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy- 
6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6o-[N- 
isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-isobutyl-4- 
trifluoromethyl-cinnamamido)morphinan, 1 7-phenethy l-4,5a-epoxy-3,1 40-dihydroxy-6a-(N-isobutyl-3-phenyl- 
propiolamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14)S-acetoxy-6a-(N-isobutyl-3-trifluoromethylcinnam 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-[N-isobutyl-trans-3-(3-furyl)^ 
acrylamidojmorphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N-isobutyl-4- 
trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4 ( 5a-epoxy-3-hydroxy-14^-acetoxy-6a-(N- 
isobutyl-3-phenylpropiolamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14/9-acetoxy-6a-(N-isobutyl-3- 
trtfluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14)3-acetoxy-6a-[N-isobutyl-trans-3- 
(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14/3-acetoxy-6a-(N-isobutyl-4-trif luoromethy I- 
cinnamamido)morphinan, 

1 7-allyl-4,5or-epoxy-3-hydroxy-1 4^-acetoxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 1 7-methyl- 
4 l 5a-epoxy-3-hydroxy-14j9-acetoxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a- 
epoxy-3-hydroxy-U/8-acetoxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan 17-methyl-4 t 5a-epoxy- 
3-hydroxy-14^-acetoxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 
hydroxy-1 4^3-acetoxy-6a-(N-isobuty l-3-phenylpropiolamido)morphinan, . 1 7-phenethyl-4,5a-epoxy-3-hydroxy- 
14j9-acetoxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy- 
14^-acetoxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 

17-phenethyI-4,5a-epoxy-3-hydroxy-14/S-acetoxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)- 
morphinan, 1 7-phenethy i-4,5a-epoxy-3-hydroxy-14j9-acetoxy-6cr-(N-isobutyl-3-phenyipropiolamido)- 

morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6o-(N-isobutyl-4-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 
17-al!yl-4,5a-epoxy-14^-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 

1 7-allyl-4,5a-epoxy-1 4/S-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-allyl-4,5o- 
epoxy-1 4^-hydroxy-6a-(N-isobuty l-4-trifluoromethylcinnamamido)morphinan ( 1 7-ally l-4,5a-epoxy-1 4;8- 

hydroxy-6a-(N-isobutyl-3-pheny!propiolamido)morphinan ( 17-methyl-4,5a-epoxy-140-hydroxy-6a-(N-isobutyl- 
3-trifluoromethylcinnamamido)morphinan, 1 7-methy I-4, 5a -epoxy-14)3-hyd roxy-6a-[ N-isobutyl-trans-3-(3- 
furyl)acryIamido]morphinan, 17-methyl-4,5a-epoxy-14j5-hydroxy-6o-(N-isobutyl-4-trif luoromethy Icin- 

namamido)morphinan, ^-methyl^^Sa-epoxy-HjS-hydroxy-ea-tN-isobutyl-S-phenylpropiolamidoJmorphinan, 
1 7-ph nethyl-4,5a-epoxy-1 4)9-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan ( 

17-phenethyl-4 ( 5a-epoxy-14)9-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17- 
phenethyl-4 ( 5a-epoxy-14^-hydroxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 17-phenethyl- 
4 t 5a-epoxy-14)3-hydroxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy- 
1 4£-acetoxy-6a-(N-isobutyl-3-trifluorom thylcinnamamido)morphinan, 1 7-cyclopropylm thyl-4,5a-epoxy-1 



21 



EP 0 577 847 A1 



4^-acetoxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan t 17-cyclopropylmethyl-4,5a-epoxy-14/S- 
acetoxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14)9- 
acetoxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-allyl-4,5a-epoxy-140«acetoxy-6a-(N-isobutyl-3- 
trifluoromethylcinnamamido)nnorphinan ( 

1 7-allyl-4 t 5a-epoxy-1 4^-acetoxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-allyl-4,5a- 
epoxy-1 4^-acetoxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 1 7-allyl-4,5a- epoxy-1 4^3- 
acetoxy-6a-(N-isobutyl-3-phenylpropioiannido)morphinan, 17-methyl-4,5a-epoxy-14j3-acetoxy-6a-(N-isobutyl- 
3-trifluoromethylcinnamamido)morphinan, 17-methyl-4 ( 5o-epoxy-14/S-acetoxy-6a-[N-isobutyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-methyl-4,5a-epoxy-14j9-acetoxy-6a-(N-isobutyl-4-trifluoromethylcin- 
namamido)morphinan, 17-methyI-4,5a-epoxy-14^-acetoxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 
1 7-phenethyl-4,5a -epoxy-1 40-acetoxy^ 

1 7-phenethyl-4 ( 5a-epoxy-1 4^-acetoxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 1 1- 

phenethyl-4,5a-epoxy-14jS-acetoxy-6a-(N-isob 1 7-phenethyl- 

4,5a-epoxy-14j9-acetoxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan t 17-cyclopropylmethyl-4,5a-epoxy- 
3-methoxy-14^-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 1 7-cyclopropylmethyl-4 
,5a-epoxy-3-methoxy-14/3-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan 17- 
cyclopropylmethyl-4,5a-epoxy-3-methoxy-14jS-hydroxy-6a-(N-isobutyl-4-trifluorometh 

morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14)3-hydroxy-6a-(N-isobutyl-3-phenylpropiolamido)- 
morphinan, 

17-allyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnam 
17-allyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)aci7lamido]m 17-allyl- 
4 ) 5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)morph 1 7-allyl-4,5a- 

epoxy-3-methoxy-14j3-hydroxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-methyl-4,5a-epoxy-3- 
methoxy-14/3-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 
methoxy-14^-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 

17-methyl-4,5a-epoxy-3-methoxy-14^hydroxy-6a^ 
1 7-methy l-4,5a-epoxy-3-methoxy-1 4/S-hydroxy-6o-(N-isobutyl-3-phenylpropiolamido)morphinan t 1 7- 

phenethyl-4,5a-epoxy-3-methoxy-14j9-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamam 17- 
phenethyl-4,5a-epoxy-3-methoxy-14j9-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylami 17- 
phenethyl-4,5a-epoxy-3-methoxy-14)3-hydroxy-6a-(N-isobutyl-4-trifluoromethylcinnamam 17- 
phenethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6a-(N-isobuty!-3-phenylpropiolamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14/S-acetoxy-6a-(N-isobutyl-3-trifluoromethy 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-140^^ 

acryiamidolmorphinan, 17-cyclopropylmethyl-4.5a-epoxy-3-methoxy-14jS-acetoxy-6a-(N-isobutyl-4- 
trifluoromethylcinnamamido)morphinanJ7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^ 
isobutyl-3-phenylpropiolamido)morphinan, 17-allyl-4 t 5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-jsobutyl-3- 
trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6a-[N-isobutyl-trans-3- 
(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14j3-acetoxy-6a-(N-isobutyl-4-trifluoromethyl- 
cinnamamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-methoxy-1 40-acetoxy-6a-(N-isobuty l-3-phenylpropiolamido)morphinan, 1 7-methyl- 
4,5a-epoxy-3-methoxy-14^-acetoxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)m 17-methyl-4 
,5a-epoxy-3-methoxy-14^-acetoxy-6o-[N-isobutyl-trans-3-(3-furyl)aci7lamido]morphinan 17-methyl-4,5a- 
epoxy-3-methoxy-14^-acetoxy-6a-(N-isobutyl-4-trifluoromethyl cinnamamido)morphinan, 17-methyl-4,5a- 
epoxy-3-methoxy-14/S-acetoxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3- 
methoxy-14)3-acetoxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan^ 17-phenethy!-4,5a-epoxy-3- 
methoxy-14)3-acetoxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan t 17-phenethyl-4,5a-epoxy-3- 
methoxy-14^-acetoxy-6a-(N-isobuty!-4-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3- 
methoxy-14^-acetoxy-6a-(N-isobutyl-3-phenylpropiolarriido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6a-(N-isobutyl-3-trifluorom 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14)3-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)- 
acrylamidojmorphinan, 17-cyclopropyfmethyl-4 t 5a-epoxy-3-acetoxy-14j9-hydroxy-6a-(N-isobutyl-4- 
trifluoromethylcinnamamido)morphinan P 17-cyclopropylmethyl-4,5o-epoxy-3-acetoxy-14^-hydroxy-6a-(N- 
isobutyl-3-phenylpropiolamido)morphinan, 1 7-allyl-4,5a- poxy-3-acetoxy-1 4£-hydroxy-6a-(N-isobuty I-3- 
trifluoromethylcinnamamido)morphinan, 17-allyl-4 t 5a-epoxy-3-acetoxy-14j3-hydroxy-6a-[N-isobutyl-trans-3- 
(3-furyl)acrylamido]morphinan, 17-a!lyl-4,5a-epoxy-3-acetoxy-14/3-hydroxy-6a-(N-isobutyl-4-trifluoromethyl- 
cinnamamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-acetoxy-1 4)9-hydroxy-6a-(N-isobMtyl-3-phenylpropiolamido)morphinan, 1 7-methyl- 
4,5a-epoxy-3-aceto>cy-14i3-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morph 1 7-methy l-4,5a- 
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epoxy-3-acetoxy-140-hydroxy^ 1 7-methyl-4,5a-epoxy- 

3- acetoxy-14^-hydroxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)morphi 1 7-methyl-4,5a-epoxy-3- 
acetoxy-1 4^-hydroxy-6a-(N-isobutyl-3-phenylpropiolarnido)morphinan, 1 7-phen thyl-4,5o-epoxy-3-acetoxy- 
14^-hydroxy-6a-(N-isobutyl-3-trifluoromethylcinnamannido)morphinan ( 17-phenethyl-4,5a-epoxy-3-acetoxy- 
14^-hydroxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 

17-phenethyl-4,5a-epoxy-3-acetoxy-14^hydroxy-^ 
morphinan, 17 -P h enethyl-4,5a-epoxy-3-aceto^ 
morphinan, 1 7-cyclopropylmethy l-4,5a-epoxy-3 J 4,9-d^^ 
morphinan, 1 7-cyclopropylmethy l-4,5a-epoxy-3,14^diace^ 

morphinan, 1 7-cyclopropy Imethy l-4.5a-epoxy-3, 1 4£-diacetoxy-6a-(N-isobuty l-4-trif luoromethy Icinnamamido)- 
morphinan, 1 7-cyclopropy Imethy l-4.5a-epoxy-3,14jS-diacetoxy-6a-(N-isobutyl-3-phenylpropiolamido)- 

morphinan, 17-allyl-4,5a-epoxy-3,14)3-diacetoxy-6a-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 17- 
allyl-4,5a-epoxy-3,14/3-diacetoxy-6a-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 

1 7-allyl-4,5a-epoxy-3,1 4j3-diacetoxy-6a-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan p 1 7-allyl- 
4,5a-epoxy-3 t 14/3-diacetoxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-methyl-4,5a-epoxy-3,140- 
diacetoxy-6o-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3 t 14)9-diacetoxy- 
6ot-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methyl-4,5a-epoxy-3,14)S-diacetoxy-6a-(N-isobutyl- 

4- trif luoromethylcinnamamtdo)morphinan, 1 7-methy l-4 t 5a-epoxy-3, 1 40-diacetoxy-6a-(N-isobuty l-3-pheny I- 

propioiamido)morphinan, 17-phenethyl-4 ( 5a-epoxy-3,14^-diacetoxy-6a-(N-isobutyl-3-trifluoro- 

methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14)3-diacetoxy-6a-[N-isobutyl-trans-3-(3-furyl)- 

acrylamido]morphinan ( 17-phenethyl-4,5a-epoxy-3 ( 14j9-diacetoxy-6a-(N-isobutyl-4-trifluoromethylcin- 

namamido)morphinan,17-phenethyl-4 ) 5a-epoxy-3 ( 14)S-diacetoxy-6a-(N-isobutyl-3-phenylpropiolamido) mor- 
phinan, 

1 7-cyclopropylmethy l-4,5a-epoxy-3, 1 40-dihydroxy-60-(N-methy l-3-trif luoromethylcinnamamido)- 
morphinan, 1 7-cyclopropy Imethy l-4,5a-epoxy-3,14)3-dihydroxy-6)9-[N-methyl-trans-3-(3-furyl)acrylamidoh 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6^-(N-methyl-4-trifluoromethylcinnamamido)- 
morphinan, 1 7-cyclopropylmethy l-4,5a-epoxy-3,1 4^-dihydroxy-6)9-(N-methyl-3-phenylpropiolamido)- 

morphinan, ^-allyl-^Sa-epoxy-S.H^-dihydroxy-e^^N-methyl-S-trifluoromethylcinnamamidoJmorphinan, 17- 
ally l-4,5a-epoxy-3, 1 4^-dihydroxy-6)3-[N-methyl-trans-3-(3-f ury l)acry lamido]morphinan, 1 7-ally l-4,5a-epoxy-. 
3,14^-dihydroxy-6^-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3,14)3- 
dihydroxy-6^-(N-methyl-3-phenylpropiolamido)morphinan, 

17-methyl-4,5a-epoxy-3,14^-dihydroxy-6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17- 
methyl-4,5a-epoxy-3,14/3-dihydroxy-6^-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methyl-4,5a- 
epoxy-3,14^-dihydroxy-6^-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-3 
,1 4^-dihydroxy-6^-(N-methyl-3-phenylpropiolamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3,1 4^-dihydroxy- 
6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14/8-dihydroxy-6^-[N- 
methyl-trans-3-(3-furyl)acrylamido]morphinan ( 17-phenethyl-4,5a-epoxy-3 f 14^-dihydroxy-6^-(N-methyl-4- 
trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3 t 14^-dihydroxy-6j3-(N-methyl-3-phenyl- 
propiolamido)morphinan , 

17-cyclopropylmethyl-4,5a-epoxy-3-hyd 
morphinan, 17 -cyclopropylmethyl-4 f 5a-epoxy-3-hydroxy-14^-acetoxy-6j9-[N-methyl-trans-3-(3-furyl)- 
acrylamidojmorphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6j3-(N-methyl-4- 
trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6^-(N- 
methyl-3-phenylpropiolamido)morphinan, 1 7-allyl-4,5a-epoxy-3-hydroxy-1 40-acetoxy-6;9-(N-methyl-3- 

trifluoromethylcinnamamido)morphinan, 1 7-ally l-4,5a-epoxy-3-hydroxy-14jS-acetoxy-6)3-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14^-acetoxy-6^-(N-methyl-4-trifluoromethylcin- 
namamido)morphinan, 

1 7-allyl-4 t 5a-epoxy-3-hydroxy-1 4^-acetoxy-6^-(N-methyl-3-phenylpropiolamido)morphinan, 1 7-methyl- 
4,5a-epoxy-3-hydroxy-14/3-acetoxy-6/9-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a- 
epoxy-3-hydroxy-14^-acetoxy-6^-[N-methyl-trans-3-(3-furyl)aci7lamido]morph 17-methyl-4,5a-epoxy-3- 
hydroxy-14^-acetoxy-6j9-(N-methyl-4-trifluoromethyl-cinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-3- 
hydroxy-14^-acetoxy-6j9-(N-methyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy- 
1 40-acetoxy-60-(N-methyl-3-trifluorom thylcinnamamido)morphinan, 1 7-ph nethyl-4,5a-epoxy-3-hydroxy- 
140-ac toxy-6^-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-phen thyl-4,5a-epoxy-3-hydroxy-140- 
ac toxy-6^-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14/5- 
acetoxy-6^-(N-methyl-3-phenylpropiolamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-1 40-hydroxy-60-(N-m thyl-S-trifluoromethylcinnamamidoJmorphinan, 
17-cyclopropylmethyl-4,5a-epoxy-14/5-hydroxy-6HN-m thyl-trans-3-(3-furyl)acrylamido]morphinan, 17- 
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cyclopropylmethyl-4,5a-epoxy-14j9-hydroxy-6j9-(N-methyl-4-trifluoromethylcinnamamid 17- 
cyclopropylmethyl-4,5a-epoxy04^-hydroxy-6j3-(N-methyl-3-phenylpropiolamido)morph 17-a!lyl-4,5a- 
epoxy-1 40-hydroxy-6 0-(N-methy l-3-trif luoromethylcinnamamido)morphinan t 1 7-aily l-4,5a- poxy- 1 4£- 

hydroxy-60-[N-m thyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-allyl-4,5a-epoxy-1 40-hydroxy-60-(N- 

methyl-4-trifluoromethylcinnamamido)morphinan t 17-allyl-4,5a-epoxy-14^hydroxy-60-(N-methyl-3-phenyl- 
propiolamido)morphinan, 17-methyl-4 t 5a-epoxy-14^-hydroxy-6i3-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 

1 7-methy l-4.5a-epoxy-1 40-hydroxy-6;S-[N-methyl-trans-3-(3-f uryl)acrylamido]morphinan, 1 7-methy I-4 
,5a-epoxy-1 4j9-hydroxy-6i9-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4^9- 
hydroxy-6jS-(N-methyl-3-phenylpropiolamido)morphinan f 17-phenethyl-4,5a-epoxy-140-hydroxy-60-(N- 
methyl-3-trifiuoromethylcinnamamido)morphinan, 17-phenethyl-4 ( 5a-epoxy-14/9-hydroxy-6^-[N-methyl-trans- 

3- (3-furyl)acrylamido]morphinan, 17-phenethyl-4,5a-epoxy-14^-hydroxy-6^-(N-methyl-4-trifluoromethylcin- 
namamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 4^-hydroxy-6/3-(N-methyI-3-phenylpropiolamido)- 
morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-14/3-acetoxy-6)9-(N-methyl-3-trifluoromethylcinnamam 
1 7-cyclopropylmethyl-4,5a-epoxy-1 4/3-acetoxy-6j3-[N-methyl-trans-3-(3-fury l)acry lamidojmorphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-14)9-acetoxy-6j8-(N-methyl-4-trifluoromethylcinnama 17- 
cyclopropylmethyl-4,5a-epoxy-14j3-acetoxy-6j3-(N-methyl-3-phenylpropiolamido)morphinan, 17-allyl-4,5a- 
epoxy-1 4j8-acetoxy-60-(N-methyl-3-trif luoromethylcinnamamido) morphinan, 1 7-allyl-4 ( 5a-epoxy-1 4^9- 
acetoxy-6j9-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-140-acetoxy-6iHN-methyl- 

4- trifluoromethylcinnamamido)morphinan 1 17-allyl-4,5a-epoxy-14^acetoxy-6/S-(N-methyl-3- 
phenylpropiolamido)morphinan, 

1 7-methyl-4,5a-epoxy-1 4)9-acetoxy-6^-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-methyl- 
4 ( 5a-epoxy-14jS-acetoxy-6j8-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-methy l-4,5a-epoxy-1 4^3- 
acetoxy-6jS-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-1 4/S-acetoxy-6j8-(N- 
methyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-14j9-acetoxy-6/3-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14/8-acetoxy-6j9-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-6^-(N-methyl-4-trifluoromethylcin- 
namamido)morphinan, 17-phenethyl-4,5a-epoxy-14i3-acetoxy-6^-(N-methyl-3-phenylpropiolamido)- 
morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14)9-hydroxy-6i9-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5at-epoxy-3-methoxy-14/8-hydroxy-6^-[N-methyl-trans-3-(3-furyl)- 
acrylamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14)3-hydroxy-6jS-(N-methyl-4- 
trifiuoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6^-(N- 
methyl-3-phenylpropiolamido)morphinan, 17-aNyl-4,5a-epoxy-3-methoxy-14/S-hydroxy-6j3-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, ^-allyl^.Sa-epoxy-S-methoxy-M^-hydroxy-eiS-tN-methyl-trans-S- 
(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14j9-hydroxy-6)3-(N-methyl-4-trifluoromethyl- 
cinnamamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-methoxy-1 4^-hydroxy-6^-(N-methyl-3-phenylproprolamido)morphinan, 1 7-methyl- 
4,5o-epoxy-3-methoxy-14i3-hydroxy-6j9-(N-methyl-3-trifluoromethylcinnamamido)morphinan. 1 7-methy l-4,5o- 
epoxy-3-methoxy-14^-hydroxy-6/8-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-methy l-4,5a-epoxy- 
3-methoxy-14jS-hydroxy-6^-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 1 7-methy l-4,5a-e poxy-3- 
methoxy-1 40-hydroxy-60-(N-methy l-3-phenylpropiolamido) morphinan, 1 7-phenethyl-4,5a-epoxy-3-methoxy- 
14^3-hydroxy-6)S-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy- 
1 40-hydroxy-60-[N-methyl-trans-3-(3-f uryl)acrylamido]morphinan t 

^-phenethyM.Sa-epoxy-S-methoxy-^jS-hydroxy-e^-fN-methyl^-trifluoromethylcinnamamido)- 
morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14/3-hydroxy-6^-(N-methyl-3-phenylpropioIamido)- 
morphinan, 17-cyclopropylmethyl-4 ( 5a-epoxy-3-methoxy-14i3-acetoxy-6jS-(N-methyl-3-trifluoromethylcin- 
namamido)morphinan, 17-cyclopropylmethyl-4 f 5a-epoxy-3-methoxy-14j8-acetoxy-6j8-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6/3-(N-methyl-4- 
trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6^-(N- 
methyl-3-phenylpropiolamido)morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14j8-acetoxy-6^-{N-methyl-3- 
trif luorom thy lcinnamamido)morphinan. 1 7-allyl-4,5a-epoxy-3-methoxy-1 4j8-acetoxy-6MN-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 

1 7-allyl-4,5a-epoxy-3-methoxy-1 40-acetoxy-60-(N-methy l-4-trifluoromethylcinnamamido)morphinan, 1 7- 
allyl-4,5a-epoxy-3-methoxy-14)3-acetoxy-6)S-(N-methyl-3-phenylpropiolamido)morphinan, 1 7-methy l-4 ( 5a- 
poxy-3-methoxy-14^-acetoxy-6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 1 7-methy 1-4, 5a- 
epoxy-3-methoxy-14^-acetoxy-6^-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-methy!-4,5a-epoxy-3- 
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methoxy04)9-acetoxy-6/3-(N-methyl-4-tnfluoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 
methoxy-1 40-acetoxy-60-(N-m thyl-3-phenylpropiolamido)morphinan, 1 7-phenethyl-4 f 5a-epoxy-3-methoxy- 
14^-acetoxy-6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 

17-phenethyl-4,5a-epoxy-3-methoxy-14iS-acetoxy-6iHN^^ 
1 7-phenethyl-4,5a-epoxy-3-methoxy-1 40-a^ 

1 7-phenethyl-4,5a-epoxy-3-methoxy-1 4j3-acetoxy-6j3-(N-methyl-3-phenylpropiolamido)morphinan, 1 7- 

cyclopropylmethyl-4 f 5a-epoxy-3-acetoxy-14/3-hydroxy-6^-(N-methyl-3-trifluorom 

morphinan, 17-cyclopropylmethyi-4,5a-epoxy-3-acetoxy-140-hy^ 

acrylamidojmorphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14)3-hydroxy-6^-(N-methyl-4- 
trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6^-(N- 
methyl-3-phenylpropiolamido)morphinan, 

1 7-af lyl-4,5a-epoxy-3-acetoxy-1 40-hydroxy-6j3-(N-methy l-3-trifluoromethylcinnamamido)morphinan, 1 7- 
allyl-4,5a-epoxy-3-acetoxy-140-hyd^ 17-allyl-4,5a- 
epoxy-3-acetoxy-140-hydroxy-60-(N-methyl-4-t^^ 1 7-allyl-4,5o-epoxy-3- 

acetoxy-14^-hydroxy-6)3-(N-methyl-3-phenylpropiolamido)morphinan, 17-methyl-4,5a-epoxy-3-acetoxy-14^- 
hydroxy-6)S-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3-acetoxy-14j8- 
hydroxy-6^-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 

1 7-methy l-4,5a-epoxy-3-acetoxy-14^hydroxy-60-(N-me%^ 
1 7-methyl-4,5a-epoxy-3-acetoxy-1 4^-hydroxy-6jS-(N-methyl-3-phenylpropiolamido)morphinan, 1 7-phenethyl- 
4 ) 5a-epoxy-3-acetoxy-l4/5-hydroxy-6j9-(N-methyl-3-trifluoromethylcinnamam 1 7-phenethyl- 

4 ) 5a-epoxy-3-acetoxy04^-hydroxy-6/3-[N-methyl-trans-3-(3-furyl)acrylamido]morphm 1 7-phenethyl-4,5a- 
epoxy-3-acetoxy04j9-hydroxy-6^-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 1 7-phenethyl-4,5a- 
epoxy-3-acetoxyM4^-hydroxy-6)9-(N-methyl-3-phenylpropiolamido)morphinan 1 

17-cyclopropylmethyi-4,5a-epoxy-3J4i3-diacetoxy-6)3-(N-methyl-3-trifluoromethylci 
morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3 J 

morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14^-diacetoxy-6)9-(N-methyl-4-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14j3-diacetoxy-6^-(N-methyl-3-phenylpropiolamido)- 
morphinan, 17-allyl-4,5a-epoxy-3,14^-diacetoxy-6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17- 
ally l-4,5a-epoxy-3, 1 4£-diacetoxy-6MN-methyl-trans-3-(3-f uryl)acry lamido]morphinan, 1 7-ally l-4,5a-epoxy- 
S.^iS-diacetoxy-e^^N-methyM-trifluoromethylcinnamamidoJmorphinan, 

1 7-allyl-4,5a-epoxy-3,1 4^-diacetoxy-6j3-(N-methyl-3-phenylpropiolamido)morphinan, 1 7-methyl-4,5a- 
epoxy-3, 1 4^diacetoxy-60-(N-methyI-3-trif luoromethyl-cinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-3 
,14^-diacetoxy-6/9-[N-methyMrans-3-(3-furyl)acrylamido]morphinan, 1 7-methy l-4,5a-epoxy-3,1 4^-diacetoxy- 
6^-(N-methyl-4-trifluoromethylcinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-3,1 4j8-diacetoxy-6j8-(N- 

methyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14^-diacetoxy-6iS-(N-methyl-3- 
trif luoromethy lcinnamamido)morphinan, 1 7-phenethy l-4,5a-epoxy-3, 1 4j9-diacetoxy-6j8-[N-methy l-trans-3-(3- 
furyl)acryiamido]morphinan, 17-phenethyl-4,5a-epoxy-3,14)8-diacetoxy-6/S-(N-methyl-4-trifluoromethylcin- 
namamido)morphinan, 1 7-phenethy l-4,5a-epoxy-3,1 4^-diacetoxyr6/S-(N-methyl-3-phenylpropiolamido>- 
morphinan, 

17-cyclopropylmethyl-4,5o-epoxy-3,14j3-dihydroxy-6/3-(N-isobutyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14j8-dihydroxy-6)9-[N-isobutyl-trans-3-(3-furyl)acrylamidoh 
morphinan, 17-cyclopropyfmethyl-4,5a-epoxy-3 t 14^-drhydroxy-6jS-(N-isobutyl-4-trifluoromethylcin- 
namamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14/S-dihydroxy-6^-(N-isobutyl-3-phenyl- 
propiolamido)morphinan, 1 7-ally l-4 ( 5a-epoxy-3,14^-dihydroxy-6)3-(N-isobutyl-3-trif luoromethy Icinnamamido)- 
morphinan, 1 7-allyl-4,5a-epoxy-3,1 40-dihydroxy-60-[N-isobutyl-trans-3-(3-fury l)acrylamido]morphinan, 1 7- 
allyl-4,5a-epoxy-3 ( 14^-dihydroxy-6^-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 

1 7-allyl-4,5a-epoxy-3,1 4^-dihydroxy-6j3-(N-isobutyl-3-phenylpropiolamido)morphinan t 1 7-methyl-4,5a- 
epoxy-3,14/9-dihydroxy-6^-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 1 7-methyl-4 ( 5a-epoxy- 
3,14^-dihydroxy-6^-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methyl-4,5a-epoxy-3,14^- 
dihydroxy-6j8-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan ( 17-methyl-4,5a-epoxy-3,14/9-dihydroxy- 
60-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6i3-(N-isobutyl-3- 
trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6^-[N-isobutyl-trans-3-(3- 
furyl)acry lamido]morphinan, 1 7-phenethyl-4,5a- poxy-3,1 4/3-dihydroxy-60-(N-isobuty l-4-trifluo- 

romethylcinnamamido)morphinan, 1 7-ph nethy l-4,5a-epoxy-3, 1 40-dihydroxy-60-(N-isobuty l-3-ph nyl- 

propiolamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14/3-acetoxy-6j9-(N-isobutyl-3-trifluoromethylcinnamamido)- 
morphinan,17-cyclopropylmethyl-4,5a-^poxy-3-hydroxy-14)3-acetoxy-6/8-[N-isobutyl-trans-3-(3-furyl)- 
acrylamido]morphinan, 17-cyclopropylmethyI-4,5a-epoxy-3-hydroxy-140-ac toxy-6/3-(N-isobutyl-4- 



25 



EP 0 577 847 A1 



trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^3-acetoxy-6^-(N- 
isobutyl-3-phenylpropiolamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14j3-acetoxy-6^-(N-isobutyl-3- 
trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-l4)3-acetoxy-6j3-[N-isobutyl-trans-3- 
(3-furyl)acrylamido]morphinan, 17-allyl-4 ( 5a-epoxy-3-hydroxy-14/3-acetoxy-6/3-(N-isobuty)-4-trifluoromethyl- 
cinnamamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-hydroxy-1 4^S-acetoxy-6)5-(N-isobutyl-3-phenylpropiolamido)morphinan, 1 7-methyl- 
4,5a-epoxy-3-hydroxy-14y3-acetoxy-6^-(N-isobutyl-3-trifluoromethylcinnamamido)m 17-methyl-4,5o- 
epoxy-3-hydroxy-14^-acetoxy-6/3-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan t 17-methyl-4,5a-epoxy- 
3-hydroxy04/S-acetoxy-6^-{N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3- 
hydroxy-14/9-acetoxy-6^-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy- 
14)5-acetoxy-6j3-(N-isobutyl-3-tnfluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy- 
14^-acetoxy-6j9-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 

1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4^ 
morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14/3-acetoxy-6j3-(N-isobutyl-3-phenylpropiolamido)- 
morphinan, 17-cyclopropylmethyl-4 t 5a-epoxy-14/9-hydroxy-6^-(N-isobutyl-3-trifluoromethylcinnamam 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14£-hydroxy-^^ 

morphinan, 17-cydopropylmethyl-4,5a-epoxy-14^-hydroxy-6/S-(N-isobutyl-4-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6/3-(N-isobutyl-3-phenylpropiolamido)morphinan, 
^-ailyM.Sa-epoxy-K/S-hydroxy-e^^N-isobutyl-S-trifluoromethylcinnamamidoJmorphinan, 

1 7-ally l-4,5a-epoxy-1 4jS-hydroxy-6^-[N-isobuty l-trans-3-(3-furyl)acrylamido]morphinan, 1 7-allyl-4,5a- 
epoxy-1 4^-hydroxy-6j3-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan l 1 7-allyl-4,5a-epoxy-1 4/3- 

hydroxy-6)9-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-methyl-4,5a-epoxy-140-hydroxy-60-(N- 
isobutyl-3-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-14^-hydroxy-6^-[N-isobutyl-trans- 
3-(3-furyl)acrylamido]morphinan, 17-methyl-4 ( 5a-epoxy-14)8-hydroxy-6^-(N-isobutyl-4-trifluoromethylcin- 
namamido)morphinan, 17-methyl-4,5a-epoxy-14j3-hydroxy-6/3-(N-isobutyl-3-phenylpropiolamido)morphinan, 
1 7-phenethyl-4,5a-epoxy-1 4^-hydroxy-6^-{N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 1 7- 

phenethyl-4,5a-epoxy-14j9-hydroxy-6j3-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan ( 

17-phenethyl-4,5a-epoxy-14^-hydroxy-6jS-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 17- 
phenethyl-4,5a-epoxy-14j8-hydroxy-6^-(N-isobutyl-3-phenylpropiolamido)morphinan, 1 7-cyclopropylmethyl- 
4,5a-epoxy-14j8-acetoxy-6/9-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 1 7-cyclopropylmethyl-4 
,5a-epoxy-14jS-acetoxy-6/S-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17-cyclopropylmethyl-4,5a- 
epoxy-14j9-acetoxy-6i3-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyI-4,5a- 
epoxy-1 40-acetoxy-60-(N-rsobuty l-3-pheny lpropiolamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4/3-acetoxy-60-(N- 
isobutyl-3-trifluoromethylcinnamamido)morphinan, 

17-allyl-4 t 5o-epoxy-14^-acetoxy-6^-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17-allyl-4,5a- 
epoxy-1 4)3-acetoxy-6)3-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4/S- 

acetoxy-6)S-(N-isobutyl-3-phenylpropiolamido)morphinan t 17-methyl-4,5a-epoxy-14/3-acetoxy-6^-(N-isobutyl- 
3-trifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-14j8-acetoxy-6j3-[N-isobutyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-methyl-4 t 5a-epoxy-14/3-acetoxy-6j8-(N-isobutyl-4-trifluoromethylcin- 
namamido)morphinan, 17-methyl-4,5a-epoxy-14j3-acetoxy-6j3-(N-isobutyl-3-phenylpropiolamido)morphinan, 
17-phenethyl-4,5a-epoxy-14^-acetoxy-6^-(N-isobutyl-3-triftuoromethylcinnamamido)morphinan, 

1 7-phenethyl-4,5a-epoxy-1 4jS-acetoxy-6)9-[N-isobutyl-trans-3-(3-furyl)acry lamido]morphinan, 1 7- 

phenethyl-4,5a-epoxy-14/9-acetoxy-6i9-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 1 7-phenethyl- 
4 ( 5a-epoxy-14)3-acetoxy-6/8-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy- 
3-methoxy-14^-hydroxy-6i8-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 1 7-cyclopropylmethyl-4 
,5a-epoxy-3-methoxy-14/3-hydroxy-6j8-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6iS-(N-isobutyl-4-trifluoromethylcinnamamido)- 
morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6)3-(N-isobutyl-3-phenylpropiolamido)- 
morphinan, 17-allyl-4,5o-epoxy-3-methoxy-14/3-hydroxy-6^-(N-isobutyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14i8-hydroxy-6/9-[N-isobutyI-trans-3-(3-furyl)acrylamido]- 
morphinan. 17-allyl-4,5o-epoxy-3-methoxy-14/3-hydroxy-6/3-(N-isobutyl-4-trifluoromethylcinnamamido)- 
morphinan, 1 7-allyl-4,5a-epoxy-3-methoxy-1 4^-hydroxy-6^-(N-isobutyl-3-phenylpropiolamido)morphinan, 1 7- 
m thyl-4 t 5a-epoxy-3-methoxy-1 40-hydroxy-60-(N-isobutyl-3-trif luoromethylcinnamamido)morphinan, 1 7- 
methyl-4,5a- poxy-3-methoxy-14/S-hydroxy-6)3-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 

17-methyl-4,5a-epoxy-3-methoxy-14)3-hydroxy-6^-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 
17-methyl-4,5a-epoxy-3-m thoxy-14i3-hydroxy-6)3-(N-isobutyl-3-phenylpropiolamido)morphinan, 17- 
phen thyl-4,5a-epoxy-3-methoxy-14^-hydroxy-6^-(N-isobutyl-3-trifluoromethylcinnamamido)morphi 17- 
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phenethyl-4,5a-epoxy-3-methoxy^40^^ 17 . 
phenethyl-4,5a-epoxy-3-methoxy-14^^ 17 . 
phenethyl-4,5a-epoxy-3-methoxy-140-hydroxy-6^(^ 

17-cyclopropylmethyl-4 ( 5a-epoxy-3-mett^ 
trifluoromethylcinnamamido)morphinan,17-c^^ 

isobutyl-trans-3-(3-furyl)acrylamido]morphinan ( 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14)S-acetoxy-6 
)3-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan ( 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14/5- 
acetoxy-6)3-(N-isobutyl-3-phenylpropiolamido)morphinan t 17-allyl-4,5o-epoxy-3-methoxy-14^-acetoxy-6)3-(N- 
isobutyl-S-trifluoromethylcinnamamidoJmorphinan, 17-allyl-4,5a-epoxy-3-methoxy-140-acetoxy-60-[N- 
isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6j8-(N-isobutyl-4- 
trifluoromethylcinnamamido)morphinan, 17-allyl-4 t 5a-epoxy-3-methoxy-14)3-acetoxy-6^-(N-isobutyl-3- 
phenylpropiolamido)morphinan, 

17-methyl-4,5a-epoxy-3-methoxy-14^-acetoxy-6)3-(N-isobutyl-3-trifluoromethylcinnamam 
1 7-methy l-4,5a-epoxy-3-methoxy-1 4/3-acetoxy-6£-[N-isobuty l-trans-3-(3-furyl)acry lamidojmorphinan, 1 7- 
methyl-4,5a-epoxy-3-methoxy-14£-acetoxy-6^(N-isoto 17- 
methyl-4,5a-epoxy-3-methoxy-140-ace^ 1 7-phenethyl- 

4 t 5a-epoxy-3-methoxy-14j3-acetoxy-6^-(N-isobutyl-3-trifluoromethylcinnamamido)m 1 7-phenethyl- 

4,5a-epoxy-3-methoxy04^-acetoxy-6^-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphina 1 7-phenethyl-4 
,5a-epoxy-3-methoxy-14j8-acetoxy-6^{N-isobutyl-4^ 17-phenethyl- 
4,5a-epoxy-3-methoxy-14^-acetoxy-6^-(N-isobutyl-3-phenylpropiolamido)morphinan, 

17-cyc!opropylmethyl-4,5a-epoxy-3-aceto^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14/3-hydroxy-6^-[N-isobutyl-trans-3-(3-fury 
acrylamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-14i8-hydroxy-6^-(N-isobutyl-4- 
trifluoromethylcinnamamido)morphinan t 17-cyclopropylmethyl-4 t 5a-epoxy-3-acetoxy-14^-hydroxy-6jS-(N- 
isobutyl-3-phenylpropiolamido)morphinan, 17-allyl-4,5a-epoxy-3-acetoxy-14/9-hydroxy-6/S-(N-isobutyl-3- 
trifluoromethylcinnamamido)morphinan. 17-allyl-4,5a-epoxy-3-acetoxy-14j8-hydroxy-6i9-[N-isobutyl-trans-3- 
(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-acetoxy-14j8-hydroxy-6j9-(N-isobutyl-4-trifluoromethyl- 
cinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6iS-(N-isobutyl-3-pheny!propiolamido)- 
morphinan, 

17-methyl-4,5a-epoxy-3-acetoxy-14^-hydroxy^-(N-isobutyl-3-trifluorometh 
1 7-methy l-4,5a-epoxy-3-acetoxy-1 4j9-hydroxy-6)3-[N-isobuty l-trans-3-(3-fury l)acry lamidojmorphinan, 1 7- 
methyl-4,5a-epoxy-3-acetoxy-14^-hydroxy-6)3-{N-isobutyl-4-trifluoromethylcinnamam 17- 
methyl-4 ( 5o-epoxy-3-acetoxy-M 1 7-phenethyl- 

4,5a-epoxy-3-acetoxy-14)S-hydroxy-6/8-(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl- 
4,5a-epoxy-3-acetoxy04iS-hydroxy-6)9-[N-isobutyl-trans-3-(3-furyl)acr7lamido]mo 1 7-phenethyl-4,5a- 

epoxy-3-aceto>cy-14j9-hydroxy-6)8-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan 1 7-phenethyl-4,5a- 
epoxy-3-acetoxy-14)3-hydroxy-6)3-(N-isobutyl-3-phenylpropiolamido)morphinan, 

1 7-cyclopropylmethy l-4,5a-epoxy-3 J 40^^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14^diacetoxy 

morphinan, 17-cyclopropylmethyl-4 t 5a-epoxy-3J4)9-dfacetoxy-6 ( 6-(N-isobutyl-4-trifluoromethylcin- 
namamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14)3-diacetoxy-6j9-(N-isobutyl-3- 
phenylpropiolamido)morphinan, 17-allyl-4,5a-epoxy-3,14/9-diacetoxy-6j9-(N-isobutyl-3-trifluoromethylcin- 
namamido)morphinan, 17-allyl-4,5a-epoxy-3J4/3-diacetoxy-6)S-[N-isobutyl-trans-3-(3-furyl)acrylamidoh 
morphinan, 17-allyl-4,5o-epoxy-3,14/3-diacetoxy-6^-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 

1 7-allyl-4,5Q-epoxy-3,1 4^-diacetoxy-6^-(N-isobutyl-3-phenylpropiolamido)morphinan, 1 7-methyl-4 t 5a- 
epoxy-S.M^-diacetoxy-e^-tN-isobutyl-S-trifluoromethylcinnamamidoJmorphinan, 17-methy!-4 t 5o-epoxy- 
S.^^-diacetoxy-ejS-fN-isobutyl-trans-S^-furylJacrylamidoJmorphinan, 1 7-methy l-4,5a-epoxy-3, 14)3- 

diacetoxy-6/8-(N-isobutyl-4-trifluoromethylcinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-3, 14/3 -diacetoxy- 
6^-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14,5-diacetoxy-6i3-(N-isobutyl-3- 
trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14/3-diacetoxy-6)3-[N-isobutyl-trans-3-(3- 
furyl)acrylamido]morphinan, ^-phenethyl^.Sa-epoxy-S.M^-diacetoxy-e/S-fN-isobutyM-trifluo- 
romethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3 ( 14^-diacetoxy-6/3-(N-isobutyl-3-phenyl- 
propiolamido)morphinan, 1 7-cyclopropylm thyl-4,5a-epoxy-3,1 4£-dihydroxy- 

6a-(N-methyl-3-cyclohexylpropionamido)morphinan, 17-alIyl-4,5a-epoxy-3,14/3-dihydroxy-6a-(N-methyl- 
3-cyclohexylpropionamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14jS-dihydroxy-6;8-(N-methyl-3- 
cyclohexylpropionamido)morphinan, 17-allyl-4,5a-epoxy-3,14/3-dihydroxy-6,fi-(N-methyl-3-cyclohexyl- 
propionamido)morphtnan, 

17-cyclopropylmethyl-4,5a- poxy-3,14/S-dihydroxy6a-(N-methylbutyloxycarbamido)morphinan t 17-allyl- 
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4,5a-epoxy-3, 1 40-dihydroxy-6a-(N-methylbuty loxycarbamrdo)morphinan, 1 7-cyclopropy Imethy l-4,5a-epoxy- 
3,14^-dthydroxy-6i3-(N-methylbutylO)cycarbamido)morphinan ( 17-allyl-4,5a-epoxy-3,14/8-dihydroxy-60-(N- 
methyIbutyloxycarbamido)morphinan, 

1 7-cyclopropy lmethyl-4,5a-epoxy-3 J 4^dihydroxy-^ 
morphinan, 17-allyl-4,5a-epoxy-3J4^-dihydroxy-6a-(N-methyl-3-isothiocyanatophenylacetamido)morphinan ( 
17-cyclopropylmethyl-4,5a-epoxy-3J4^-dihydroxy-6^-(N-methyl-3-isothiocyanatopheny 
morphinan, 17-allyl-4,5a-epoxy-3,140-dihydroxy-60-(N-me%^ 

1 7-cyclopropylmethyl-4,5a-epoxy-3J4£^ 1 7-allyl-4 

,5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-2-hexenamido)morphinan, 17-cyclopropylmethyl-4,5o-epoxy-3 
,14j8-dihydroxy-6^-(N-methyl-2-hexenamido)morphinan t 17-allyl-4,5a-epoxy-3,14^dihydroxy-6£-(N-methyl- 
2-hexenamido)morphinan, 

17^yclopropylmethyl-4 t 5a-epoxy-3,14/3-dihydroxy-6a-(N-methyl-3-fluorocinnamamido)m 17- 
allyl-4,5a-epoxy-3J4^-dihydroxy-6a-(N-methyl-3-fluorocinnamamido)morphinan 1 7-cyclopropylmethyl-4,5a- 
epoxy-3J4^-dihydroxy-6^-(N-methyl-3-fluorocinnamamido)morphinan t 17-allyl-4,5a-epoxy-3,140-dihydroxy- 
60-(N-methyl-3-fluorocinnamamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J4j3-dihydroxy-6a-(N-methyl-3-methoxycinnamamido)m 
17-allyl-4,5a-epoxy-3J4i9-dihydroxy-6a-(N-methyl-3-methoxycinnamamido)morphinan l 17- 
cyclopropylmethyl-4,5a-epoxy-3,14jS-dihyd^ 17-allyl- 
4,5a-epoxy-3, 1 4£-dihydroxy-60-(N-methy l-3-methoxycinnamamido) morphinan, 

1 7<yclopropy Imethy l-4,5a-epoxy-3 J 4^ 
17-allyl-4,5a-epoxy-3J4^-dihydroxy-6a-(N-methyl-2<yclopentylpropionamido)morphinan, 17- 
cyclopropy)methyl-4,5a-epoxy-3,140-dihydroxy-6^ 17- 
allyl-4 l 5a-epoxy-3,14^-dihydroxy-6/8-(N-methyl-2-cyclopentylpropionamido)morphinan, 

1 7-cyclopropy Imethy l-4,5a-epoxy-3, 1 4^-dihydroxy-6a-(N-methyl-2-naphthamido)morphinan t 17-allyl- 
4,5a-epoxy-3 ) 14j8-dihydroxy-6a-(N-methyl-2-naphthamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy- 
S.H/S-dihydroxy-e^-tN-methyl^-naphthamidoJmorphinan, 17-allyl-4,5cr-epoxy-3,14jS-dihydroxy-6;9-(N- 
methyl-2-naphthamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4^dihydroxy-6a-(N-methyl-3-nitrocinnamamido)morphinan, 1 7- 
allyl-4,5at-epoxy-3,14^-dihydroxy-6a-(N-methyl-3-nitrocinnamamido)rnorphinan, 17-cyclopropylmethyl-4,5a- 
epoxy-3,14j3-dihydroxy-6/3-(N-methyl-3-nitrocinnamamido)morphinan, 17-allyl-4,5a-epoxy-3,14/9-dihydroxy- 
6^(N-methyl-3-nitrocinnamamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J4)3-dihydroxy-6a-(N-methyl-2-methoxyethoxycarbamido)morphinan ( 
17-allyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-2-methoxyethoxycarbamido)morphinan ( 

1 7-cyclopropylmethy l-4,5a-epoxy-3, 1 4^-dihydroxy-6i8-(N-methyl-2-methoxyethoxycarbamido)- 
morphinan, 1 7-allyl-4,5a-epoxy-3,1 4^-dihydroxy-6j8-(N-methyl-2-methoxyethoxycarbamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3,140-dihydroxy^ 17- 
allyl^.So-epoxy-S.U^-dihydroxy-ea-JN-methyl-trans-S-cyclohexylacrylamidolmorphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6jS-(N-methyl-trans-3-cyclohexylacrylamido)morphinan, 17- 
allyl^.Sa-epoxy-S.M^-dihydroxy-ejS-IN-rnethyl-trans-S-cyclohexylacrylamidoJmorphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,14)S-dihydroxy-6a-(N-methylbenzoylacetamido)morphinan, 17-allyl- 
4,5a-epoxy-3,14^-dihydroxy-6a-(N-methylben2oylacetamido)morphinan, 17-cyclopropylmethyl-4 t 5a-epoxy- 
3,1 4^-dihydroxy-6^-(N-methylben2oylacetamido)morphinan ? 1 7-allyl-4,5a-epoxy-3,1 40-dihydroxy-60-(N- 
methylbenzoylacetamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3 ( 14jS-dihydroxy-6a-[N-methyl-trans-3-(2-furyl)acry^ 
17-allyl-4,5of-epoxy-3,14j9-dihydroxy-6a-[N-methyl-trans-3-(2-furyl)acrylamido]morphinan ( 17- 
cyclopropylmethyl-4,5a-epoxy-3,14^dihydroxy 17- 
allyl-4,5a-epoxy-3 l 14^-dihydroxy-6^-[N-methyl-trans-3-(2-furyl)acrylamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3 ( 14^-dihydroxy-6a-(N-methyl-2-trifluoromethylcinnamamido)- 
morphinan, 1 7-allyl-4 f 5a-epoxy-3,14j8-dihydroxy-6a-(N-methyl-2-trifluoromethylcinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3J4j8-dihydroxy-6^-(N-methyl-2-trifluoromethylcinnamamido)m 17- 
allyl-4,5a-epoxy-3J4iS-dihydroxy-6/8-(N-methyl-2-trifluoromethylcinnamamido)morphin 

17-cyclopropylmethyl-4 f 5a-epoxy-3 l 14^-dihydroxy-6a-(N-methyl-3-isothiocyanatocinnamamido)- 
morphinan, 1 7-allyl-4,5a-epoxy-3,1 4j8-dihydroxy-6a-(N-methyl-3-isothiocyanatocinnamamido)morphinan, 1 7- 
cyclopropylm thyl-4,5a- poxy-3,1 4^ihydro>cy-6)9-(N-methyl-3-isothiocyanatocinnamamrdo)rnorphinan I 1 7- 
allyl-4,5a-epoxy-3,14^-dihydroxy-6/5-(N-methyl-3-isothiocyanatocinnamamido)morphinan ) 

1 7-cyclopropylmethyl-4 f 5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan l 1 7- 
cyclopropylmethyl-4,5a- poxy-S.U^-dihydroxy-ea-IN-methyl-S^trifluoromethylphenyOpropiolamido]- 
morphinan, 1 7-allyl-4,5a- poxy-3,1 4)3-dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan. 1 7-allyl- 
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4,5a-epoxy-3, 1 40-dihydroxy-6a-[N-methyl-3-(4-trif iuoromethylphenyl)propiolamidoJmorphinan, 1 7-methy I- 
4,5a-epoxy-3,1 4^-dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3,1 4^8- 
dihydroxy-6a-[N-methyl-3-(4-trrfluoromethylphenyl)propiolamido]morphinan ( l7-phenethyl-4,5a-epoxy-3J4/3- 
dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6a-[N- 
methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan ( 

17-cyclopropylmethyl-4.5a^poxy-14/S-acetoxy-3-hydroxy-6a-(N-methyl-3-methylcinnam 
morphinan, 17^yclopropylmethyl-4,5a-epoxy-14^aceto^ 

phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14iS-acetoxy-3-hydroxy-6a-(N-methyl-3-methylcin- 
namamido)morphinan. 1 7-ally l-4,5a-epoxy-140-acetoxy-3-hydroxy-6a-^ 

propiolamidojmorphinan, 17-methyl-4,5a-epoxy04/3-acetoxy-3-hydroxy-6a-(N-methyl-3-methylcin- 
namamido)morphinan, 17-methyl-4,5a-epoxy-14j3-acetoxy-3-hydroxy-6a-[N-methyl-3-(4-trifluoromethy 
phenyl)propiolamido]morphinan, 17-phenethyl-4 t 5a-epoxy-14^-acetoxy-3-hydroxy-6a-(N-methyl-3-methylci- 
nnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6a-[N-methyl-3-(4-trifluoromethyh 
phenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4^-hydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-14/S-hy^ 

morphinan, 1 7-ally l-4,5a-epoxy-1 4^-hydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan t 1 7-allyl-4,5a- 
epoxy-14^-hydroxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]m 1 7-methyl-4,5a-epoxy- 

1 40-hydroxy-6a-(N-methyl-3-methy lcinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-1 4/3-hydroxy-6a-[N- 
methyl-3-(4-trifluoromethylphenyl)propiolamido]mprphinan, 17-phenethyl-4,5a-epoxy-140-hydroxy-6a-(N- 
methyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14i3-hydroxy-6a-[N-methyl-3-(4-trifluor- 
omethylphenyl)propiolamido]morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-1 40-acetoxy-6a-(N-methyl-3- 
methylcinnamamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-140-acetoxy 
morphinan, 1 7-allyl-4,5a-epoxy-1 40-acetoxy-6a-(N-methy l-3-methylcinnamamido)morphinan, 1 7-ally l-4,5a- 
epoxy-14^-acetoxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 1 7-methyl-4,5a-epoxy- 
1 4^-acetoxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4£-acetoxy-6a-[N- 
methyI-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14j8-acetoxy-6a-(N- 
methyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14jS-acetoxy-6a-[N-methyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan t 

17-cyclopropylmethyl-4,5o-epoxy-14^-hydroxy-3-methoxy-6a-(N-methyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyi-4,5a-epoxy-14^-hydroxy-3-methoxy-6a-[N-methyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14/8-hydroxy-3-methoxy-6a-(N-methyl-3-methylcin- 
namamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4^hydroxy-3-methoxy-^ 

propiolamidojmorphinan, 17-methyl-4,5o-epoxy-14/8-hydroxy-3-methoxy-6a-(N-methyl-3-methylcin- 
namamido)morphinan, 17-methyl-4,5a-epoxy-14^-hydroxy-3-methoxy-6a-[N-methyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14)?-hydroxy-3-m0thoxy-6a.(N-methyl-3-methyl- 
cinnamamido)morphinan, 17-phenethyl-4 t 5a-epoxy-14^.-hydroxy-3-methoxy-6a-[N-methyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-3-methoxy-6a-(N-methyl-3-methylcinnamamido)- 
morphinan, 17<yclopropylmethyl-4,5a-epoxy04)9-acetoxy-3-methoxy-6a-[N-methyl-3-(4-trifluoromethy^ 
phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14^-acetoxy-3-m8thoxy-6a-(N-methyl-3-methylcin- 
namamido)morphinan, 1 7-ally l-4,5a-epoxy-1 4i9-acetoxy-3-methoxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)- 
propio!amido]morphinan, 17-methyl-4,5a-epoxy-14jS-acetoxy-3-methoxy-6a-(N-methyl-3-methylcin- 
namamido)morphinan, 17-methyl-4,5a-epoxy-14)8-acetoxy-3-methoxy-6a-[N-methyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-phenethyl-4,5a"epoxy-14^-acetoxy-3-methoxy-6a-(N-methyl-3-methylci- 
nnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14)9-acetoxy-3-methoxy-6a-tN-methyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-140-hydro^ 
morphinan, 17-cyclopropylmethyl-4,5or-epoxy-14^.hydroxy-3-acetoxy-6a-[N-methyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan. 17-allyl-4,5a-epoxy-14/S-hydroxy-3-acetoxy-6a-(N-methyl-3-methylcin- 
namamido)morphinan t 1 7-ally l-4,5a-epoxy-14^-hydroxy-3-acetoxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)- 
propiolamidojmorphinan, 1 7-methy l-4,5a-epoxy-1 4^-hydroxy-3-acetoxy-6a-(N-methyl-3-methylcin- 

namamido)morphinan, 1 7-m thyl-4,5a-epoxy-1 40-hydroxy-3-acetoxy-6a-[N-m thyl-3-(4-trif luoromethyl-phe- 
nyl)propiolamido]morphinan, 1 7-phenethyl-4,5a-epoxy-1 40-hydroxy-3-acetoxy-6a-(N-methy l-3-m thylci- 
nnamamido)morphinan, 17-phenethyl-4.5a-epoxy-14^-hydroxy-3-acetoxy-6a-[N-methyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3 ( 1 4;9-diacetoxy-6a-(N-methyl-3-methylcinnamamido)morphinan. 1 7- 
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cyclopropylmethy l-4,5a-epoxy-3 J ^ 

morphinan, 1 7-allyl-4,5a-epoxy-3,1 4^-diacetoxy-6a-(N-methyl-3-methylcinnamamido)morphinan t 1 7-allyl- 
4.5a-epoxy-3,140<Jiacetoxy-6a-[N-m^ 17-methyl- 
4,5a-epoxy-3,140-diac toxy^-tN-methyl-S-methylcinnamamidoJmorphinan, ly-methyl^.Sa-epoxy-S.H^- 
diacetoxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4 ( 5a-epoxy-3 ( 14/8- 
diacetoxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14)3-diacetoxy-6a-[N- 
methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan t 

17-cyclopropylmethyl-4,5a-epoxy-3,140^ 17- 
cyclopropytmethyl-4,5a-epoxy-3 l 14a-dihydroxy-6a-[N-isobutyl-3-(4-trifluoromethylp^ 

morphinan, 1 7-allyl-4,5a-epoxy-3 ( 1 4/8-dihydroxy-6a-(N-isobutyl-3-methylcinnarnamido)morphinan, 1 7-allyl- 
4,5o-epoxy-3J4^-dihydroxy-6a-[N-isobuty!-3-(4-trifluoromethylphenyl)propiol^^ 17-methyl- 
4,5a-epoxy-3,140-dihydroxy-6a-(N-isob^ 17-methyl-4,5a-epoxy-3,l40- 
dihydroxy-6a-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 1 7-phenethyi-4,5cr-epoxy-3 
J4j3-dihydroxy-6a-(N-isobutyl-3-methylcinnamamido)morphinan, 

17-phenethyl-4 ( 5a-epoxy-3,14j3-dihydroxy-6a-[N-isobutyl-3-(4-trifluorom 

morphinan, 17-cyclopropylmethyM,5a-epoxy04^-acetoxy.3-hydroxy-6a-(N-isobutyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a^poxy^4^ace^^^ 

phenyl)propiolamido]morphinan, 17-allyl-4 t 5a-epoxy-14y5-acetoxy-3-hydroxy-6a-(N-isobutyl-3-methylcin- 
namamido)morphinan, 17-allyl-4,5a-epoxyO40-acetoxy-3-hydroxy-^ 

propiolamido]morphinan, 17-methyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6a-(N-isobutyl-3-methylci- 
nnamamido)morphinan, 17-methyl-4,5a-epoxy-140-acetoxy^ 

phenyl)propiolamido]morphinan ( 17-phenethyl-4,5a-epoxy-14)S-acetoxy-3-hydroxy-6a-(N-isobutyl-3-methyl- 
cinnamamido)morphinan ( 17-phenethyl-4 ( 5a-epoxy-14^-acetoxy-3-hydroxy-6a-[N-isobutyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4 J 3-hydroxy-6a-(N-isobutyl-3-methylcinnamamido)morphinan 1 1 7- 
cyclopropylmethyl-4,5a-epoxy-14j8-h^ 

morphinan, ^-allyl^.Sa-epoxy-U^-hydroxy-ea-tN-isobutyl-S-methylcinnamamidoJmorphinan, 17-allyl-4,5a- 
epoxy-14^-hydroxy-6a-[N-isobutyl-3-(4-trifluoromethylphenyl)proptolamido]morphinan ( 17-methyK5a- 
epoxy-1 4^-hydroxy-6a-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-1 40-hydroxy-6 
a-fN-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan t 17-phenethyl-4,5a-epoxy-140-hydroxy-6a- 
(N-isobutyl-3-methylcinnamamido)morphinan ( 1 7-phenethyl-4,5a-epoxy-1 40-hydroxy-6a-[N-isobutyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-1 40-acetoxy-6a-(N-isobuty l-3-methyicinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-140-a^^ 

morphinan. 17-allyl-4,5a-epoxy-14^-acetoxy-6a-(N-isobutyl-3-methylcinnamamido)morphinan, 17-allyl-4,5a- 
epoxy-14^-acetoxy-6a-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-methyl-4,5a- 
epoxy-1 40-acetoxy-6a-(N-isobuty l-3-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4^-acetoxy-6a- 
[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14i8-acetoxy-6a-(N- 
isobutyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14)3-acetoxy-6a-[N-isobutyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethy|.4,5a-epoxy-14/3-hydroxy-3-methoxy-6a-(N-isobutyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-erx>xy-^^ 

phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14^-hydroxy-3-methoxy-6a-(N-isobutyl-3-methylcin- 
namamido)morphinan, 17-allyl-4.5a-epoxy-14)S-hydroxy-3-methoxy-6a-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-methyl-4,5a-epoxy-14^-hydroxy-3-methoxy-6a-(N-isobutyl-3-methylci- 
nnamamido)morphinan, 17-methyl-4 t 5a^poxy04^hydroxy-3-methoxy-6a-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14^-hydroxy-3-methoxy-6a-(N-isobutyl-3-methyl- 
cinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14^-hydroxy-3-methoxy-6a-[N-isobutyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4 t 5a-epoxy04j3-acetoxy-3-methoxy-6a-(N-isobutyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-3-methoxy-6a-[N-isobutyl-3-(4-trifl^ 
phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14/9-acetoxy-3-methoxy-6a-(N-isobutyl-3-methylcin- 
namamido)morphinan, 1 7-allyl-4,5a- poxy-1 4^-acetoxy-3-methoxy-6a-[N-isobutyl-3-(4-trif luoromethyl- 

ph nyl)propiolamido]morphinan, 17-methyl-4,5a- poxy-1 40-ac toxy-3-methoxy-6a-(N-isobutyl-3-methylci- 
nnamamido)morphinan, 17-methyl-4,5a-epoxy-14i8-acetoxy-3-methoxy-6a-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-3-methoxy-6a-(N-isobutyl-3-methyl- 
cinnamamido)morphinan. 17-phenethyl-4,5a-epoxy-14)S-acetoxy-3-methoxy-6a-[N-isobutyl-3-(4- 
trifluoromethy(phenyl)propiolamido]morphinan t 
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17-cyclopropylmethyl-4,5o^poxy-14^-hydroxy-3-acetoxy-6a-(N-isobutyl-3-methylcinnamami 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-140^ 

phenyl)propiolamido]morphinan, 17-allyl-4 t 5a-epoxy-14^-hydroxy-3-acetoxy-6a-(N-isobutyl-3-methylcin- 
namamido)morphinan ( 17-allyl-4,5a-epO)cy-14^-hydroxy-3-acetoxy-6a-[N-isobutyl-3-(4-trifluorometh 
propiolamidojmorphinan, 17-methyl-4 t 5a-epoxy-14^-hydroxy-3-acetoxy-6a-(N-isobutyl-3-methylcin- 
namamido)morphinan, 17-methyl-4,5a-epoxy-14j3-hydroxy-3-acetoxy-6a-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan ( 17-phenethyl-4,5a-epoxy-14^-hydroxy-3-acetoxy-6a-(N-isobutyl-3-methyl- 
cinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14^-hydroxy-3-acetoxy-6a-[N-isobutyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3J4j9-diacetoxy-6a-(N-isobutyl-3-methylcinnamamido)morp 17- 
cyclopropylmethyl-4 t 5a-epoxy-3 ( 14j3-diacetoxy-6a-[N-isobutyl-3-(4-trifluoromethylpheny 
morphinan, 17-allyl-4,5a-epoxy-3J4j8-diacetoxy-6a-(N-isobutyl-3-methylcinnamamido)morphin 17-allyl- 
4,5a-epoxy-3 l 14^-diacetoxy-6a-[N^sobutyl-3-(4-trifluoromethylphenyl)propiolam 17-methyl- 
4,5a-epoxy-3J4^-diacetoxy-6a-(N-isobutyl-3-methylcinnamamido)morphrnan 1 17-methyl-4,5a-epoxy-3,14j8- 
diacetoxy-ea-IN-isobutyl-S^-trifluoromethylphenyOpropiolamidoJrnorphinan, 17-phenethyl-4,5a-epoxy-3 
,1 4^-diacetoxy-6a-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3,1 4^3-diacetoxy- 
6a-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan ( 

1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4j8-dihydroxy-6i8-(N-methyl-3-methylcinnarnarnido)nnorphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6HN-methyl-3-(4-trifluorom 

morphinan, 1 7-allyl-4,5a-epoxy-3,1 4^-dihydroxy*6^-(N-methyl-3-methylcinnamamido)morphinan, 1 7-allyl- 
4 t 5a-epoxy-3,14£-dihydroxy-6j9-[N-meth^ 17-methyl- 
4,5a-epoxy-3,1 4)3-dihydroxy-6)9-(N-methyl-3-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3,1 4^5- 
dihydroxy-6^-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3,14)3- 
dihydroxy-6^-(N-methyl-3-methy!cinnamamido)morphinan t 17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-6j8-[N- 
methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6^-(N-methyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6j3-[N-methyl-3-(4-trifluorometh 
phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6^-(N-methyl-3-methylcin- 
namamido)morphinan, 17-aliyl-4,5a-epoxy-14^-acetoxy-3-hydroxy^^-[N-methyl-3-(4-trifluoromethylphenyl>- 
propiolamido]morphinan, 17-methyl-4,5ot-epoxy-14^-acetoxy-3-hydroxy-6^-(N-methyl-3-methylcin- 
namamido)morphinan, 17-methyl-4 t 5a-epoxy-14/3-acetoxy-3-hydroxy-6j3-[N-methyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6^-(N-methyl-3-methylci- 
nnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6^-[N-methyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 

1 7-cyclopropylmethy t-4,5a-epoxy-1 40-hydroxy-60-(N-methyl-3-methy lcinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-14)S-hydroxy-6/8-[N-methyl-3-(4-trifluoromethylphenyl)propi^ 
morphinan, ^-allyl^^-epoxy-U^-hydroxy-e^^N-methyl-S-methylcinnamamidoJmorphinan, 17-allyl-4,5a- 
epoxy-14^-hydroxy-6^-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-methyl-4,5a-epoxy- 
1 4^-hydroxy-6^S-(N-methyl-3-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4^S-hydroxy-6j3-[N- 
methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4 t 5a-epoxy-14j8-hydroxy-6£-(N- 
methyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14)8-hydroxy-6^-[N-methyl-3-(4-trifluor- 
omethylphenyl)propiolamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14i8-acetoxy-6jS-(N-methyl-3- 
methylcinnamamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-14^aceto^^ 
morphinan, 1 7-ally l-4,5a-epoxy-1 40-acetoxy-60-(N-methy l-3-methylcinnamamido)morphinan, 1 7-aily l-4,5a- 
epoxy-14j3-acetoxy-6^-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 1 7-methyl-4 t 5a-epoxy- 
14^-acetoxy-6j9-(N-methyl-3-methylcinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-1 4^-acetoxy-6/9-[N- 
methyl-3-(4-trifluoromethylphenyl)-propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-140-acetoxy-60-(N- 
methyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14^-acetoxy-6^-[N-methyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4.5a-epoxy-14^-hydroxy-3-methoxy-6^-(N-methyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-3-methoxy-6^-[N-methyl-3-(4-trifluoromethyl- 
ph nyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14)5-hydroxy-3-methoxy-6iS-(N-methyl-3-methylcin- 
namamido)morphinan, 1 7-allyI-4,5a-epoxy-1 40-hydroxy-3-methoxy-60-[N-m thyl-3-(4-trifluoromethy Iphenyl)- 
propiolamtdo]morphinan, 17-methyl-4,5a-epoxy-14jS-hydroxy-3-methoxy-6^-(N-methyl-3-methylcin- 
namamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4j9-hydroxy-3-methoxy-6j3-[N-m thyl-3-(4-trif luoromethyl- 
ph nyl)propiolamido]morphinan, 17-ph n thyl-4,5a-epoxy-14£-hydroxy-3-m thoxy-60-(N-methyl-3-m thylci- 
nnamamido)morphinan, 1 7-phenethyl-4,5a- poxy-1 4^-hydroxy-3-methoxy-6j9-[N-methyl-3-(4-trif luoromethyl- 
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phenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyM,5a-epoxy-l 4^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy04^acetoxy-3-meto^ 

phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14/3-acetoxy-3-methoxy-6^-(N-methyl-3-methylcin- 
namamido)morphinan, 17-allyl-4,5a-epoxy04^-acetoxy-3-methoxy-6^-[N-methyl-3-(4-trifluoromethylphenyl)- 
propiolamidojmorphinan, 17-methyl-4,5a-epoxy04/8-acetoxy-3-methoxy-6jS-(N-methyl-3-methylcin- 
namamido)morphinan, 17-methyl-4,5a-epoxy-14^-acetoxy-3-methoxy-6i3-[N-methyl-3-(4-trifluorornethyl- 
phenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14i9-acetoxy-3-methoxy-6)3-(N-methyl-3-methylci- 
nnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 40-acetoxy-3-methoxy-60-[N-m^ 
phenyl)propiolamido]nnorphinan, 

17<yclopropylmethyl-4 ( 5a-epoxy-14/3-hydroxy-3-acetoxy-6j9-(N-methyl-3-methylcinnamam 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^hydroxy-3-ac^^ 

phenyl)propiolamido]morphinan, 17-allyl-4 t 5a-epoxy-14)S-hydroxy-3-acetoxy-6^-(N-methyl-3-methylcin- 
naamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4jS-hydroxy-3-aceto^ 

propiolamidojmorphinan, 17-methyl-4,5a-epoxy-14^-hydroxy-3-acetoxy-6^-(N-methyl-3-methy!cin- 
namarnido)morphinan, 17-methyl-4,5a-epoxy-14)3-hydroxy-3-acetoxy-6^-[N-methyl-3-(4-trifluorom 
pheny])propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14^-hydroxy-3-acetoxy-6/3-(N-methyl-3-methylci- 
nnamamido)morphinan, 17-phenethyl-4 ( 5a-epoxy-14jS-hydroxy-3-acetoxy-6^-[N-methyl-3-(4-trifluoromethy^ 
phenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4)3-diacetoxy-6^(N-methyl-3-methylcinnarnamido)rnorphinan, 1 1- 
cyclopropylmethyl-4,5a-epoxy-3J40-dia^^ 

morphinan, 1 7-allyl-4,5a-epoxy-3,1 4^-diacetoxy-6^-(N-methyl-3-methylcinnamamido)morphinan, 1 7-allyl- 
4,5a-epoxy-3, 1 40-diacetoxy-60-[N-methy l-3-(4-trif luoromethy Ipheny l)propiolamido]morphinan, 1 7-methy I- 
4 I 5a-epoxy-3,14^-diacetoxy-6^-(N-methyl-3-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3 t 14j5- 
diacetoxy-6)9-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3,14/S- 
diacetoxy-6^-(N-methyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14j3-diacetoxy-6j5-[N- 
methyl-3-(4-trifiuoromethylphenyl)propiolamido]morphinan, 

^-cyclopropylmethyM.Sa-epoxy-S.H^-dihydroxy-e^^N-isobutyl-S-methylcinnamamidoJmorphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6^-[N-isobutyl-3-(4-trifluoromethylphenyl)p 
morphinan, 1 7-allyl-4,5a-epoxy-3,1 4/3-dihydroxy-6^-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-allyl- 
4,5a-epoxy-3,14/3-dihydroxy-6^-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-methyl- 
4,5a-epoxy-3,1 4^-dihydroxy-6^-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-methy I -4,5a-epoxy-3,1 4^- 
dihydroxy-6/S-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3 
,14^-dihydroxy-6^-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3,1 4j9-dihydroxy- 
6)S-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4 t 5o-epoxy-14^-acetoxy-3-hydroxy-6^-(N-isobutyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14/9-acetoxy-3-hydroxy-6^-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6)9-(N-isobutyl-3-methylcin- 
namamido)morphinan, 17-allyl-4, 5a -epoxy-140-acetoxy-3-h yd roxy-6j8-[N-isobutyl-3-(4-trif luoromethy Ipheny \y 
propiolamido]morphinan, 17-methyl-4,5a-epoxy-14/9-acetoxy-3-hydroxy-6)3-(N-tsobutyl-3-methylcin- 
namamido)morphinan, 17-methyl-4,5a-epoxy-14^-acetoxy-3-hydroxy-6^-[N-isobutyl-3-(4-trifluorometh- 
ylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14j3-acetoxy-3-hydroxy-6j8-(N-isobutyl-3-methy- 
lcinnamamido)morphinan. 17-phenethyl-4,5a-epoxy-14/3-acetoxy-3-hydroxy-6^9-[N-isobutyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4^-hydroxy-6j8-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7- 
cyclopropylmethyl-4,5a-epoxy-14j9-hydroxy-6i3-[N-isobutyl-3-(4-trifluoromethyiphenyl)propiolamido 
morphinan, 1 7-allyl-4,5a-epoxy-1 4j9-hydroxy-6j3-(N-isobutyl-3-methylcinnamamido)morphinan 1 1 7-allyl-4,5a- 
epoxy-14)3-hydroxy-6^-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-methyl-4,5a- 
epoxy-1 4^3-hydroxy-6^-(N-isobuty l-3-methylcinnamamido)morphinan, 1 7-methy l-4,5a-epoxy-1 40-hydroxy-6 
i3-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14j9-hydroxy-6£- 
(N-isobutyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14/3-hydroxy-6j9-[N-isobutyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a- poxy-14^-acetoxy-6^-(N-isobutyl-3-methylcinnamamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-14^-acetoxy-6^-[N-isobutyl-3-(4-trifluorom thylphenyl)propiolamido]- 
morphinan, 1 7-allyl-4,5a-epoxy-1 4^-acetoxy-6)9-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-allyl-4,5a- 
epoxy-14^-acetoxy-6)?-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphipan, 17-methyl-4,5a- 
epoxy-1 40-acetoxy-60-(N-isobuty l-3-methylcinnamamido)morphinan, 1 7-m thyl-4,5a-epoxy-1 4/3-acetoxy-6^3- 
[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphipan, 17-phenethyl-4,5a-epoxy-14i3-acetoxy-6iS-(N- 
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isobutyl-3-methylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14/3-acetoxy-6^-[N-isobutyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan f 

17-cyclopropylmethyl-4,5a-epoxy-14^hydroxy-3-^^ 
morphinan, 17-cyclopropylmethyl-4 ( 5a-epoxy0 4^-hydroxy-3-methoxy-6^-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphipan, 17-allyl-4,5a-epoxy-14/3-hydroxy-3-methoxy-6j9-(N-isobutyl-3-methylcin- 
namamido)morphinan, 17-allyl-4 t 5a-epoxy-14^-hydroxy-3-methoxy-6^-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-methyl-4 ( 5a-epoxy-14i3-hydroxy-3-methoxy-6)S-(N-isobutyl-3-methylci- 
nnamamido)morphinan, 17-methyt-4,5a-epoxy-14jS-hydroxy-3-methoxy-6^-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-14j3-hydroxy-3-methoxy-6>S-(N-isobutyl-3-methyl- 
cinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14jS-hydroxy-3-methoxy-6)3-[N-isobutyl-3-(4- 
trifluoromethylphenyOpropiolamidoJmorphinan, 

17-cyclopropylmethyl-4,5a-epoxy0 4^acetoxy-3-m^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-140-acetoxy-3-^^ 

phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14/3-acetoxy-3-methoxy-6/3-(N-isobutyl-3-methylcin- 
namamido)morphinan, 17-allyl-4,5a-epoxy-14£-acetoxy-3-me 

phenyl)propiolamido]morphinan, 17-methyl-4,5a-epoxy-14/?-acetoxy-3-methoxy-6^-(N-isobutyl-3-methylci- 
nnamamido)morphinan, 17-methyl-4,5a-epoxy-14^-acetoxy-3-methoxy-6/3-[N-isobutyl-3-(4-trifluorom 
phenyl)propiolamido]morphinan ( 17-phenethyl-4,5a-epoxy-14^-acetoxy-3-methoxy-6^-(N-isobutyl-3-methyl- 
cinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 40-acetoxy-3-methoxy-6jHN-isobuty l-3-(4- 

triffuoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-140-hydroxy-3-a^^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-3-acetoxy-6j3-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-14)3-hydroxy-3-acetoxy-6^-(N-isobutyl-3-methylcin- 
namamido)morphinan, 17-allyl-4 ( 5a-epoxy-14/9-hydroxy-3-acetoxy-6/3-fN-isobutyl-3-(4-trifluoromethylphenyl)- 
propiolamido]morphinan, 17-methyl-4,5a-epoxy-14)3-hydroxy-3-acetoxy-6j3-(N-isobutyl-3-methylcin- 
namamido)morphinan, 17-methyl-4 ( 5a-epoxy-14^-hydroxy-3-acetoxy-6/S-[N-isobutyl-3-(4-trifiuoromethyl- 
phenyl)propiolamido]morphinan, 17-phenethy!-4,5a-epoxy-14jS-hydroxy-3-acetoxy-6j3-(N-isobutyl-3-methylci- 
nnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14)3-hydroxy-3-acetoxy-6i8-[N-isobutyl-3-(4-trifluoromethyl- 
phenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5o-epoxy-3.14i3-diacetoxy-6^-(N-isobutyl-3-methylcinnamamido)morphinan, 17- 
cyclopropy!methyl-4,5a-epoxy-3J40-diace^^ 

morphinan, 17-allyl-4,5o-epoxy-3,14j9-diacetoxy-6^-(N-isobutyl-3-methylcinnamamido)morphinan, 17-allyl- 
4,5a-epoxy-3,14^-diacetoxy-6/8-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-methyl- 
4,5a-epoxy-3,14/3-diacetoxy-6j9-(N-isobutyl-3-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3,14jff- 
diacetoxy-6^-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 1 7-phenethyl-4,5a-epoxy-3 
,1 4^-diacetoxy-6/9-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3.1 4^-diacetoxy- 
6)S-[N-isobutyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan ( 

17<yclopropylmethyl-4,5a-epoxy-3,14j9-dihydroxy-6a-[N-methyl-3-{3-trifluoromethylphenyl^ 
propiolamido]morphinan, 17-allyl-4,5a-epoxy-3,14^-dihydroxy-6a-[N-methyl-3-(3-trifluoromethylphenyl)- 
propiolamido] morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14)S-dihydroxy-6)3-[N-methyl-3-(3- 
trifluoromethylphenyl)proplolamido]morphinan, 17-allyl-4,5a-epoxy-3,140-dihydroxy-6j8-[N-methyl-3-(3- 
trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3,14j9-dihydroxy-6a-[N-methyl-trans-3-(2-thienyl)acrylamido]- 
morphinan, 17-allyl-4,5a-epoxy-3,14j9-dihydroxy-6a-[N-methyl-trans-3-(2-thienyl)acry!amido]morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3J4^-dihydroxy-6)3-[N-methyl-trans-3-(2-thienyl)acrylamido]mo 17- 
allyl-4,5a-epoxy-3,14)3-dihydroxy-6^-[N-methyl-trans-3-(2-thienyl)acry!amido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morph^ 17- 
cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6^ 

17-allyl-4,5a-epoxy-3-hydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3- 
hydroxy-6o-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-6a-(N-methyl-3- 
methylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)- 
propiolamido]morphinan-, 

17-methyl-4,5a-epoxy-3-hydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan. 17-methyl-4 
,5a-epoxy-3-hydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan. 17-methyl-4,5a-epoxy-3-hydroxy- 
6a-(N-methyl-3-methylcinnamamido)morphinan, 17-methyl-4,5a- poxy-3-hydroxy-6a-[N-methyl-3-(4- 

trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-6a-(N-methy!-3- 
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trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-6a-[N-methyl-trans-3-(3-furyl)- 
acrylamido]morphinan, 17-ph nethyl-4,5a-epoxy-3-hydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 
17-phenethyl-4,5a-epoxy-3-hydroxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolam 

17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14£-nitr^^ 
morphinan. l7-cyclopropylmethyl-4,5a-epoxy-3-hydro^ 
morphinan, i7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^ 
morphinan, i7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14£-n^ 

propiolamido]morphinan, i7-allyl-4,5a-epoxy-3-hydroxy-14^-nitro-6a-(N-methyl-3-trifluoromethylci 

namamido)morphinan, l7-allyl-4,5a-epoxy-3-hydroxy-14j9-nitro-6a-[N-^^ 

morphinan, 

1 7-allyl-4,5a-epoxy-3-hydroxy-1 4^-nitro-6a-(N-methy!-3-methylcinnamamido)morphinan, 1 7-ailyl-4,5a- 
epoxy-3-hydroxy-14j8-nitro-6a-[N-methyl-3-(^ 17-methyl-4 
,5a-epoxy-3-hydroxy04i3-nitro-6a-(N-methyl-3-trifluoromethylcinnamamido)m 17-methyl-4,5a- 
epoxy-3-hydroxy-14)3-nitro-6a-[N-methyl-trans-3-(3-furyl)acrylamido]m 17-methyl-4,5a-epoxy-3- 
hydroxy-1 4^-nitro-6a-(N-methyl-3-methylcinnamamido)-morphinan t 1 7-methyl-4,5a-epoxy-3-hydroxy-1 4/9- 
nitro-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy- 
14^-nitro-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14/8- 
nitro-6a-[N-methyl-trans-3-(3-furyt)aci7larnido]rriorphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14iS-nitro-6a- 
(N-methyl-3-methylcinnamamido)morphinan, 17-phenethyl-4 P 5a-epoxy-3-hydroxy-14)3-nitro-6a-tN-methyl-3- 
(4-trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14j3-dimethylamino-6a-(N-methyl-^ 
trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14)3-dimethylamino-6a- 
[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-140- 
dimethylamino-6a-(N-methyl-3-methylcinnamamido)morphinan t 17-cyclopropylmethyl-4,5a-epoxy-3- 
hydroxy-14^-dimethylamino-6a-[N-methyl-3-(4-trifluoromethylpheny 17-allyl-4,5a- 
epoxy-3-hydroxy04j3-dimethylamino-6a-(N-methyl-3-trifluoromethylcinnamam 

17-allyl-4,5a-epoxy-3-hydroxy-140Hjimethylaminc^ 
1 7-a1lyl-4 p 5a-epoxy-3-hydroxy-1 4/3-dimethylamino-6a-(N-methyl-3-methylcinnamamido)rnorphinan t 1 7-allyl- 
4,5a-epoxy-3-hydroxy-140-dimethylam^ 
17-methyl-4,5a-epoxy-3-hydroxy-140-dimethylam 
17-methyl-4,5a-epoxy-3-hydroxy-140-dimethylamino-^ 

17-methyl-4,5a-epoxy-3-hydroxy-140-dimethylamino-^ 17- 

methyl-4,5a-epoxy-3-hydroxy-140-dimeto 

morphinan, 

17-phenethyl-4,5a-epoxy-3-hydroxy-14)3-dlmethylamino-6a-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, i7-phenethyl-4,5a-epoxy-3-hydroxy-14/8-dimethylamino-6a-tN-methyl-trans-3-(3-furyl)- 
acrylamido]morphinan, l7-phenethyl-4,5a-epoxy-3-hydroxy-14^-dimethylamino-6a-(N-methyl-3-methylcin- 
namamido)morphinan, l7-phenethyl-4,5a-epoxy-3-hydroxy-14)3-dimethylamino-6a-[N-methyl-3-(4- 
trtfluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-methyl-6a-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, i7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^-methyl-6a-[N-methyl-trans-3-(3-furyl)- 
acry lamido] morphinan, 1 7-cyclopropy lmethyl-4,5a-epoxy-3-hydroxy-1 40-methyl-6a-(N-methyl-3-methy Icin- 
namamido)morphinan ( i7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14/S-methyl-6a-[N-methyl-3-{4- 
trifluoromethylphenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14i3-methyl-6a-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14^-methyl-6a-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 

17-allyl-4,5a-epoxy-3-hydroxy-14/9-methyl-6a-(N-methyI-3-methylcinnamamido)morphinan, 17-allyl-4,5a- 
epoxy-3-hydroxy-14)9-methyl-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morph 14^3,17- 
dimethyl-4,5a-epoxy-3-hydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 14^ t 17-dimethyl- 
4,5a-epoxy-3-hydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 140,17-dimethyl-4,5a-epoxy-3- 
hydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 1 4)9,1 7-dimethyl-4 t 5a-epoxy-3-hydroxy-6a-[N- 
methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14)9-methyl- 
6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan P 

1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 40-m thyl-6a-[N-methyl-trans-3-(3-furyl)acry lamido]morphinan,1 7- 
phenethyM.Sa-epoxy-S-hydroxy-M^-methyl-ea-CN-methyl-S-methylcinnamamidoJmorphinan, 17-phenethyl- 
4,5a-epoxy-3-hydroxy-14)9-methyl-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan ) 17- 
cyclopropylmethyl-3.1 40-dihydro>cy-6a-(N-methyl-3-trif luorom thylcinnamamido)morphinan, 1 7- 

cyclopropylm thyl-3,14)3-dihydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17- 
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cyclopropylmethyl-3J4^-dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 17-cyclopropylmethyl 
3,1 4^-dihydroxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 1 7-allyl-3,1 4^3-dihydroxy- 
6a-(N-methy l-3-trif luoromethy lcinnamamido)morphinan t 1 7-ally I-3, 1 40-dihydroxy-6a-[N-methy l-trans-3-(3- 
furyl)acrylamido]morphinan, 

17-allyl-3,14^-dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan t 1 7-ally 1-3,1 4 j8-dihydroxy-6a- 
[N-methyl-3-(4-trifluoromethy lphenyl)propiolamido]morphinan, 1 7-methyl-3, 1 40-dihydroxy-6a-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-methy!-3,14)3-dihydroxy-6a-[N-methyl-trans-3-(3-furyl)- 
acrylamido]morphinan, 17-methyl-3,14^-dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 17- 
methyl-3,14^-dihydroxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]mor^^ 1 7-phenethyl- 

3,14^-dihydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethy 1-3,1 4/9-dihydroxy-6a- 
[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-phenethyl-3,14^-dihydroxy-6a-(N-methyl-3-methylcin- 
namamido)morphinan, 17-phenethyl-3,14/9-dihydroxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]- 
morphinan, 

17-cyclopropylmethyl-3,14)9-dihydroxy-4-me 
morphinan, 17-cyclopropylmethyl-3,140-dihyd 
morphinan, 17-cyclopropylmethyl-3,140-dihydroxy-4-me 
morphinan, 17-cyclopropylmethyl-3,14)3-dihydroxy-4-meth^^ 

propiolamido]morphinan t 1 7-ally l-3,l4)3-dihydroxy-4-methoxy-6a-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 1 7-ally 1-3,1 40-dihydroxy-4-methoxy-6a-[N^ 17- 
allyl-3,14)9-dihydroxy-4-methoxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 

1 7-allyl-3 t 1 40-dihydroxy-4-methoxy-6a^^ 
1 7-methyl-3,1 4^-dihydroxy-4-methory-6a-(N-methyl-3-trifluoromethylcinnamam 1 7-methyl- 

3,14^-dihydrory-4-methoxy-6a-[N-methyl-trans-3-(3-fui7l)acrylamido]morphinan, 1 7-methy 1-3,1 40-dihydroxy- 
4-methoxy-6a-(N-methyl-3-methy lcinnamamido)morphinan ( 1 7-methy I-3, 1 4^-dihydroxy-4-methoxy-6a-[N- 
methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan l 17-phenethy 1-3,1 4^-dihydroxy-4-methoxy-6a-(N- 
methyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethyl-3,14j3-dihydroxy-4-methoxy-6a-[N-methyl- 
trans-3-(3-furyl)acrylamido]morphinan, 

1 7-phenethyl-3,1 4^-dihydroxy-4-methoxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 1 7-phenethyl- 
3,14^-dihydroxy-4-methoxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamid 17- 
cyclopropylmethyl-4,5a-epoxy-3.140-dihydro^^^ 

morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14)9-dihydroxy-5^-methyl-6o-[N-methyl-trans-3-(3-furyl)- 
acrylamido]morphinan, 1 7-cyclopropy lmethyl-4,5a-epoxy-3, 1 40-dihydroxy-50-methy l-6a-(N-methy I-3- 

methylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14^3-dihydroxy-5^-methyl-6a-[N-methyl- 
3-(4-trifluoromethylphenyl)propiolamido]morphinan t 17-allyl-4,5a-epoxy-3,14^-dihydroxy-5/9-methyl-6a-(N- 
methyl-3-trifluoromethylcinnamamido)morphinan, 

1 7-allyl-4,5a-epoxy-3,1 4j8-dihydroxy-5jS-methyl-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7- 
allyl-4,5a-epoxy-3,14/3-dihydroxy-5^-methyl-6a-(N-methyl-3-methylcinnamamido)morphinan, 17-allyl-4,5a- 
epoxy-3,14^-dihydroxy-5^-methyl-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphm 5)9,17- 
dimethyl-4,5a-epoxy-3.14)9-dihydroxy-6a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 5^,17- 
dimethyl-4,5a-epoxy-3,14/S-dihydroxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 5)9,1 7-dimethyl- 
4 t 5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 5^9,1 7-dimethy l-4,5a-epoxy- 
3,14)9-dihydroxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 

17-phenethyl-4,5a-epoxy-3,14^-dihydroxy-5^-methyl-6o-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-phenethyl-4,5a-epoxy-3,14j9-dihydroxy-5)9-methyl-6a-[N-methyl-trans-3-(3-furyl)acrylamido]- 
morphinan, 17-phenethyl-4 t 5a-epoxy-3,14^-dihydroxy-5^methyl-6a-(N-methyl-3-methylcinnamamido>- 
morphinan, 17-phenethyl-4,5a-epoxy-3,14j9-dihydroxy-5^-methyl-6a-[N-methyl-3-(4-trifluoromethylphenyl)- 
propiolamido]morphinan, 

17-cyclopropylmethyl-7,8-didehydro-4,5a-epoxy-3,14j9-dihydroxy-6a-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 1 7-cyclopropy Imethyl^.B-didehydr^.Sa-epoxy-S.U^-dihydroxy-S 
a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan t 1 7-cyclopropy lmethyl-7,8-didehydro-4,5a-epoxy-3,1 4)8- 
dihydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 

17-cyclopropylmethyl-7,S-didehydro-4,5a-epoxy-3,14)9-dihydroxy-6o-[N-methyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 17-allyl-7,8-didehydro-4 t 5a-epoxy-3,14^-dihydroxy-6a-{N- 
methyl-3-trifluoromethylcinnamamido)morphinan, 1 7-ally l-7,8-didehydro-4,5a-epoxy-3,14^-dihydroxy-6a-[N- 
methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-allyl-7,8-didehydro-4,5a-epoxy-3,14)9-dihydroxy-6a-(N- 
methyl-3-methylcinnamamido)morphinan, 17-aIlyl-7,8-didehydro-4,5a-epoxy-3,14/8-dihydroxy-6a-tN-methyl- 
3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7-m thyl-7,8-didehydro-4,5a-epoxy-3,1 4/3-dihydroxy-6 
a-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 1 7-methy l-7,8-didehydro-4,5a-epoxy-3,140-dihy 



35 



EP 0 577 847 A1 



droxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 

17-methyl-7,8-didehydro-4.5a-epoxy-^ 
17-methyl-7,8-didehydro-4 ( 5a-epoxy-3J40-dihydro^ 

morphinan, 1 7-phenethyl-7 1 8~didehydro-4,5a- poxy-3,1 4/3-dihydroxy-6a-(N-methyl-3-trifluoromethy Icin- 
namamido)morphinan, 17-phenethyl-7,8-didehydro-4,5a-epoxy-3,14/3-dihydroxy-6a-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-phenethyl-7 t 8-didehydro-4,5a-epoxy-3 ( 14^5-dihydroxy-6a-(N-methyl-3- 
methylcinnamamido)morphinan, 17-phenethyl-7 ( 8-didehydro-4,5a-epoxy-3,14j9-dihydroxy-6a-[N-methyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-60-(N-^^ 17- 
cyclopropy1methyl-4,5a-epoxy-3-hydro^^ 17- 
cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6j5-(N-methyl-3-methylcinnamamido)morp 17- 
cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6/8-tN-methyl-3-(4-trifluorom 

17-allyl-4,5a-epoxy-3-hydroxy-6^-(N-methyl-3-trifluoromethylcinnamamido)morphin 1 7-ally l-4,5a-epoxy-3- 
hydroxy-6/3-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-aliyl-4,5a-epoxy-3-hydroxy-6/S-(N-methyl-3- 
methylcinnamamido)morphinan, 

17-allyl-4,5a-epoxy-3-hydroxy-6/HN-mett 17- 
methyl-4 ( 5a-epoxy-3-hydroxy-6^-(N-methyl-3-trifluoromethylcinnamamido)morphi 17-methyl-4,5a- 
epoxy-3-hydroxy-6)3-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methyl-4,5a-epoxy-3-hydroxy-60- 
(N-methyl-3-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3-hydroxy-6^-[N-methyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-6j3-(N-methyl-3- 
trifluoromethylcinnamamidojmorphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-6;3-[N-methyl-trans-3-(3-furyl)- 
acrylamidojmorphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-6j8-(N-methyl-3-methylcinnamamido)morphinan, 
17-phenethyl-4,5a-epoxy-3-hydroxy-6/9-[N-methyl-3-(4-trifluoromethylphenyl)propb 

17-cyclopropylmethyl-4,5a-epoxy-3-hyd^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^n^ 

morphinan, 17-cycIopropylmethyl-4,5a-epoxy-3-hydroxy-14j9-nitro-6i3-(N-methyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-4.5a-epoxy-3-hydrox 

propiolamido]morphinan, 17-allyl-4,5cr-epoxy-3-hydroxy-14/8-nitro-6)9-(N-methyl-3-trifluoromethylcin- 
namamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14j3-nitro-6^-[N-methyl-trans-3-(3-furyl)acrylamido]- 
morphinan, 

17-aliyl-4,5a-epoxy-3-hydroxy-14^-nitro-6^-(N-methyl-3-methylcinnamamido)morphinan, 17-allyl-4 f 5a- 
epoxy-3-hydroxy-14^-nitro-6^-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan ( 17-methyl-4 
,5a-epoxy-3-hydroxy-14)8-nitro-6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan t 17-methyl-4,5a- 
epoxy-3-hydroxy-14jS-nitro-6^-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methyf-4,5a-epoxy-3- 
hydroxy-1 4^-nitro-6jS-(N-methy l-3-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3-hydroxy-1 4/5- 
nitro-6)9-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy- 
1 4^-nitro-6)3-(N-methyl-3-trif luoromethy lcinnamamido)morphinan t 1 7-phenethy l-4,5a-epoxy-3-hydroxy-l 4)9- 
nitro-6/3-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 

1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4^-nitro-6i3-(N-methyl-3-methylcinnamamido)morphinan, 1 7- 
phenethyl-4,5a-epoxy-3-hydroxy-14j3-nitro-6)9-[N-methyl-3-(4-trmuoromethylphenyl)pro 

1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-1 40-dimethylamino-6iHN-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4 ( 5a-epoxy-3-hydroxy-14j3-dimethylamino-6/3- 
[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14^- 
dimethylamino-6^-(N-methyl-3-methylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3- 
hydroxy-14^-dimethylamino-6j8-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan t 17-allyl-4,5a- 
epoxy-3-hydroxy-14j9-dimethylamino-6)S-(N-methyl-3-trifluoromethylcinnamamido)morphinan t 

17-allyl-4,5a-epoxy-3-hydroxy-140-dimethylamino^ 
1 7-allyl-4,5a-epoxy-3-hydroxy-1 4j3-dimethylamino-6/3-(N-methyl-3-methylcinnamamido)morphinan, 1 7-allyl- 
4,5a-epoxy-3-hydroxy-14^dimethyIamino-6MN-m^ 
17-methyl-4,5a-epoxy-3-hydroxy-140-dimethylam^ 
1 7-methyl-4 ( 5a-epoxy-3-hydroxy-1 40-dime 

1 7-methyl-4,5a-epoxy-3-hydroxy-1 4^dimethylamino-60-(N-methy ]-3-methylcinnamamido)morphinan, 1 7- 
methyl-4,5a-epoxy-3-hydroxy-14^-dimethylamino-6)3-[N-m thyl-3-(4-trifluocom thylphenyl)propiolamido]- 
morphinan, 

1 7-phen thyl-4,5a-epoxy-3-hydroxy-1 40-dimethylamino-60-(N-methy l-3-trif luoromethylcinnamamido)- 
morphinan, 1 7-phenethy l-4,5a-epoxy-3-hydroxy-14/S-dimethylamino-6/S-[N-methyl-trans-3-(3-furyl)- 

acrylamidoimorphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-140-dim thylamino-6)3-(N-methyl-3-methylcin- 
namamidojmorphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14/9-dimethylamino-6j5-[N-methyl-3-(4- 
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trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-4,5a-epoxy^^ 
morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14i3-^^ 

acrylamido]morphinan, 17-cyclopropylmethyl-4,5a^poxy-3-hydroxy-14)3-methyl-6jS-(N-nnethyl-3-methylcin- 
namamido) morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-1 4j9-methyl-60-[N-methyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 17-allyl-4 ( 5a-epoxy-3-hydroxy-14^-methyl-6^-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-l4^-methyl-6j3-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-allyl-4 ( 5a-epoxy-3-hydroxy-14j5-methyl-6^-{N-methyl-3-methylcin- 
namamido)morphinan. 1 7-ally l-4,5a-epoxy-3-hydroxy-140-methyl-6^ 
propiolamidojmorphinan, 

140J7-dimethyl-4,5a-epoxy-3-hydroxy^ 14^,17- 
dimethyl-4 ( 5a-epoxy-3-hydroxy-6j3-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 4^8,1 7-dimethyl-4 t 5a- 
epoxy-3-hydroxy-6^-(N-methyl-3-methylcinnamamido)morphinan, 140,17-dimethyl-4,5a-epoxy-3-hydroxy-6 
^-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14)3- 
methyl-B^-(N-methyl-3-trifiuoromethylcinnamamtdo)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14^- 
methyl-6^-[N-methyl-trans-3-(3-furyl)acryiamido]morphinan, 17-phenethyl-4 t 5a-epoxy-3-hydroxy-14^- 
methyl-6^-(N-methyl-3-methylcinnamamido)morphinan, 

17-phenethyl-4,5a-epoxy-3-hydroxy-14^-methyl-6jS-[N-methyl-3-(4-trifluorometh 
morphinan, 17-cyclopropylmethyl-3,14^-dihydroxy-6;8-(N-methyl-3-trifluoromethylcinnamamido)morphinan f 
17-cyclopropylmethyl-3,140-dihydroxy-6M^ 17- 
cyclopropylmethyl-3,14j8-dihydroxy-6j3-(N-methyl-3-methylcinnamamido)morphinan, 17-cyclopropylmethyl- 
3,14^-dihydroxy-6^-tN-methyl-3-(4-trifluoromethylphenyl)propiolamidoJmorphinan, 17-allyl-3,14^-dihydroxy- 
6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-allyl-3 ( 14j9-dihydroxy-6)9-[N-methyl-trans-3-(3- 
fury l)acry lamido] morphinan, 1 7-allyl-3,1 4)5-dihydroxy-6^-(N-methyl-3-methylcinnamamido)morphinan, 1 7- 
allyl-3,14i8-dihydroxy-6)S-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-methyl-3,14^- 
dihydroxy-6jS-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 

17-methyl-3 P 14j9-dihydroxy-6^-[N-methyl-trans-3-(3-furyl)acrylamtdo]morphinan, 17-methyl-3,14^- 
dihydroxy-6^-(N-methyl-3-methylcinnamamido)morphinan, 17-methyl-3,14)9-dihydroxy-6^-[N-methyl-3-(4- 
trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-3,14/3-dihydroxy-6^-(N-methyl-3-trifluoromethy- 
lcinnamamido)morphinan, 17-phenethyl-3,14)3-dihydroxy-6^-[N-methyl-trans-3-(3-furyl)acrylamido]- 
morphinan, 17-phenethyl-3,14/9-dihydroxy-6^-(N-methyi-3-methylcinnamamido)morphinan, 1 7-phenethyl- 
3,14^-dihydroxy-6^-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 

17-cyclopropylmethyl-3 t 14/3-dihydroxy-4-methoxy-6)9-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-3,140-dihydroxy-4^ 

morphinan, 17-cyclopropyfmethyl-3,14/3-dihydroxy-4-methoxy-6^-(N-methyl-3-methylcinnamamido)- 
morphinan, 17-cyclopropylmethyl-3,140-dihydroxy-4-^^ 

propiolamido]morphinan, 1 7-ally 1-3,1 4^-dihydroxy-4-methoxy-6^-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 1 7-allyl-3,1 4j3-dihydroxy-4-methoxy-6j3-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7- 
allyl-3,14^-dihydroxy-4-methoxy-6^-(N-methyl-3-methylcinnamamido)morphinan, 17-allyl-3,14)3-dihydroxy-4- 
methoxy-6^-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 

17-methyl-3,14^-dihydroxy-4-methoxy-6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17- 
methyl-3,14j3-dihydroxy-4-methoxy-6j3-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methy 1-3,1 4jS- 
dihydroxy-4-methoxy-6^-(N-methyl-3-methylcinnamamido)morphinan t 17-methy 1-3,1 4)9-dihydroxy-4- 

methoxy-6^-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-3,14)?-dihydroxy-4- 
methoxy-6^-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 17-phenethy 1-3,1 4)3-dihydroxy-4-methoxy- 
6^-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 

17-phenethyl-3,14j3-dihydroxy-4-methoxy-6j3-(N-methyl-3-methylcinnamamido)morphinan, 17-phenethyl- 
3,14^-dihydroxy-4-methoxy-6/3-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17- 
cyclopropylmethyl-4,5a-epoxy-3,140-d^ 

morphinan, 17-cyclopropyImethyl-4,5a-epoxy-3,14^-dihydroxy-5^-methyl-6HN-methyl-trans-3-(3-furyl^ 
acrylamido]morphinan, 17-cyclopropylmethyl-4,5o-epoxy-3,14)3-dihydroxy-5^-methyl-6^-(N-methyl-3- 
methylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14jS-dihydroxy-5jS-methyl-6j3-[N-methyl- 
3-(4-trif!uoromethylph nyl)propiolamido]morphinan, 

17-allyl-4,5a-epoxy-3,14)3-dihydroxy-5j9-methyI-6^-(N-methyl-3-trifluoromethylcinnamamido)morphi^ 
1 7-allyl-4.5a-epoxy-3,1 4j3-dihydroxy-5)9-methyl-6j8-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-allyl- 
4,5a-epoxy-3,14^-dihydroxy-5jS-methyl-6j9-(N-methyl-3-methylcinnamamido)morphinan, 1 7-ally l-4,5a-epoxy- 
3,14^-dihydroxy-5^-methyl-6MN-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 5)5,17- 
dlmethyl-4,5a-epoxy-3,14jS-dihydroxy-6)9-(N-methyl-3-trifluorom thylcinnamamido)morphinan, 50,17- 
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dimethyl-4,5a-epoxy-3,l40-dihydrox^ 5^3,1 7-dimethyl- 

4,5a-epoxy-3J4/3-dihydroxy-6j3-(N-methyl-3-methylcinnamamido)morphinan ( 

50J7-dimethyl-4,5a-epoxy-3,140-dihydro^^ mor- 
phinan, 1 7-phenethyl-4,5a- poxy-3,1 4/S-dihydroxy-5^-methyl-6)S-(N-methyl-3-trifluoromethylcinnamamido)- 
morphinan, 17-phenethyl-4,5a-epoxy-3,140-dihydroxy-50-methyl^ 

morphinan, 17-phenethyl-4,5a-epoxy-3J4/3-dihydroxy-5iS-methyl-6^-(N-methyl-3-methylcinnamam 

morphinan, 17-phenethyl-4 t 5a-epoxy-3J40-dihydroxy-^ 

propiolamido]morphinan, 

17-cyclopropylmethyl-7,8-didehydro-4,5o-epoxy-3 t 14)3-dihydroxy-6^-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-7,8-didehydro-4,5a-epoxy-3,14j8-dihydrory-6 
)5-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan t 

17-cyclopropylmethyl-7,8-didehydro-4,5a-epoxy-3,M^ 
morphinan, 17-cyclopropylmethyl-7,8-didehydro-4 t 5a-epoxy-3J4/5-dihydroxy-6)5-[N-methyl-3-(4- 
trifluoromethylphenyi)propiolamido]morphinan, 17-allyl-7,8-didehydro-4,5a-epoxy-3,14)9-dihydroxy-6^-(N- 
methyl-3-trifluoromethylcinnamamido)morphinan, 17-allyl-7,8-didehydro-4,5a-epoxy-3,14/3-dihydroxy-6^-[N- 
methyl-trans-3-(3-furyl)acrylamrdo]morphinan, 17-al!yl-7,8-didehydro-4,5a-epoxy-3,14/9-dihydroxy-6^-(N- 
methyl-3-methylcinnamamido)morphinan, ^-allyl^.S-didehydro^.Sa-epoxy-S.U^-dihydroxy-eiS-fN-methyl- 
3-(4-trifluoromethylphenyl)propiolamido]morphinan, 

17-methyl-7,8-didehydro-4,5a-epoxy-3,140-dih^^ 
morphinan,t7-methyl-7,8-didehydro-4,5a-epoxy^ 
morphinan, 17-methyl-7,8-didehydro-4 t 5a-epo>^ 

morphinan, 17-methyl-7,8-didehydro-4,5a-epoxy-3J4^-dihydroxy-6/3-[N-methyl-3-(4-trifluoromethylph 
propiotamido]morphinan, 17-phenethyl-7,8-didehydro-4,5a-epoxy-3,14^-dihydroxy-6^-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan, 17-phenethyl-7 t 8-didehydro-4,5a-epoxy-3,14j9-dihydroxy-6^-[N- 
methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-phenethyl-7,8-didehydro-4,5a-epoxy-3,14^-dihydroxy-6/3- 
(N-methyl-3-methylcinnamamido)morphinan, 17-phenethyl-7,8-didehydro-4,5a-epoxy-3,14^-dihydroxy-6/3- 
[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan. 

However, the present invention is not limited to these examples. Furthermore, the compounds of the 
present invention include the ( + ), (-) and (±) forms. 

The compounds of general formula (I) of the present invention can be obtained, specifically, according 
to the methods described below. 

Among the compounds represented by the general formula (I) of the present invention, those wherein A 
is -XC( = Y)-, -XC( = Y)Z- or -XSO2- (wherein X represents NR 4 or 0, Y represents 0 or S, Z represents 0, 
NH or S, and R 4 is the same as previously defined) can be obtained, specifically, according to the methods 
described below. 

In general, as shown in Chart 1, said compounds can be obtained by condensing a carboxylic acid 
derivative represented by the general formula (III) (wherein B and R 5 are the same as previously defined), a 
formic acid derivative represented by the general formula (IV) (wherein Z, B and R 5 are the same as 
previously defined), an isocyanic acid or isothiocyanic acid derivative represented by the general formula 
(V) (wherein B and R 5 are the same as previously defined) or a sulfonic acid derivative represented by the 
general formula (VI) (wherein B and R 5 are the same as previously defined), with a 6-amino or 6-hydroxy 
compound represented by the general formula (II) (wherein R\ R 2 , R 3 , R 6 , R 7 and R 8 are the same as 
previously defined, and E represents NHR 4 (wherein R 4 is the same as previously defined) or OH). 
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The 6-amino and 6-hydroxy compound used in this condensation can be obtained, specifically, by the 
processes described below. 

so As shown in Chart 2, a 6a-amino compound represented by the genera! formula (llaal) (wherein R\ R 2 , 
R 3 , R 6 , R 7 and R 8 are the same as previously described, and Represents a straight-chain or branched 
alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms) is obtained by mixing a 6- 
keto compound represented the general formula (Vila) (wherein R\ R 2 , R 3 , R 6 , R 7 and R 8 are the same as 
previously defin d) and a primary amine represent d by the general formula (VIII) (wherein R* is the same 

55 as previously defined) in a solvent and hydrogenating in the presenc of suitable amounts of acid and metal 
catalyst, or reducing with a metal hydride reducing agent in the presence of acid. The hydrogenation 
r action is more preferable in order to obtain the o-amino isomer with high selectivity. However, although 
the ratio varies according to the substrate, in the case of reduction using a metal hydride reducing agent, 
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both the a form and 0 isomer are obtained simultaneously. Thus, this method is preferable in that it makes 
it possible to obtain a compound having the desired stereochemistry by using ordinary separation and 
purification techniques. In addition, the method in which the amine is obtained is also useful in the case of 
substrates having functional groups, such as olefins and so on, that react under hydrogenation conditions. 

In the case of reduction using a hydrogenation reaction, 1-30 equivalents, and preferably 1-10 
equivalents, of amine are used. Although any solvent including alcohols such as methanol and ethanol, 
ethers such as THF, ether, DME and dioxane, or aromatic hydrocarbons such as benzene and toluene, can 
be used as a reaction solvent as long as it is inert under hydrogenation conditions, alcohols are preferably 
used, with methanol used particularly preferably. Although any acid including inorganic acids such as 
hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid, or organic acids such as sulfonic 
acids including methanesulfonic acid and p-toluenesulfonic acid, benzoic acid, acetic acid or oxalic acid, 
can be used as long as it forms a salt with an amine, hydrochloric acid, sulfuric acid and methanesulfonic 
acid are preferably used. Normally, the use of hydrochloric acid in an amount of 1 equivalent less than the 
total amount of base yields satisfactory results. These acids can also be added to a reaction system after 
converting the substrate and reaction agents into salts in advance. Although all catalysts, including platinum 
catalysts such as platinum oxide and platinum hydroxide, palladium catalysts such as palladium hydroxide 
and palladium-carbon, and nickel catalysts such as Raney nickel, that are normally used in hydrogenation 
reactions can be used as a metal catalyst, platinum catalysts, and particularly platinum oxide, are used 
preferably. The reaction temperature is -30 *C to 80 *C. and preferably -10 'C to 50 *C, and the hydrogen 
pressure is 1-100 atmospheres and preferably 1-30 atmospheres. However, carrying out the reaction at 
room temperature and atmospheric pressure normally yields preferable results. 

When reducing with a metal hydride, 1-30 equivalents, and preferably 1-15 equivalents, of amine are 
used. Although alcohols solvents such as methanol and ethanol, ethers such as THF, ether, DME and 
dioxane, or aromatic hydrocarbons such as benzene and toluene, can be used for as a solvent, alcohols are 
used preferably, with methanol used particularly preferably. Although any acid, including inorganic acids 
such as hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid, and organic acids such as 
sulfonic acids including methanesulfonic acid, p-toluenesulfonic acid, benzoic acid, acetic acid and oxalic 
acid, may be used in the reaction provided that it normally forms a salt with amines, hydrochloric acid, 
sulfuric acid and methanesulfonic acid are preferably used. In addition, these acids may also be added to 
the reaction system after converting the substrate and reaction agents into salts in advance. The metal 
hydride reducing agent used is that which allows the reaction to be carried out relatively stably in the 
presence of acid, examples of which include sodium borohydride, sodium cyanoborohydride, zinc 
borohydride, sodium triacetoxyborohydride, tetramethylammonium triacetoxyborohydride and 
boranepyridine, with sodium cyanoborohydride used particularly preferably. Although the reaction can be 
carried out at a reaction temperature of -30 *C to 100*C and preferably -10 *C to 50 # C, satisfactory results 
can normally be obtained at room temperature. 




Chart 2 



As shown in Chart 3, a 60-amino compound represented by the general formula (Ila02) (wherein R\ R 2 , 
R 3 , R 6 , R 7 and R 8 are the sam as pr viously defined, and R* represents a straight-chain or branched alkyl 
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group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms) can be obtained from a 6-keto 
compound represented by the general formula (Vllb) (wherein R\ R 2 , R 3 , R&, R 7 and R 8 are the same as 
previously defined) with th 3 steps described b low. 

Step 1 involves the obtaining of an iminium intermediate represented by the general formula (X) 
(wherein R\ R 2 , R 3 t R\ R 6 , R 7 and R 8 are the same as previously defined) by reaction of a keto compound 
with a secondary amine compound having at least one benzyl substituent group represented by the general 
formula (IX) (wherein R* is the same as defined above) in the presence of acid. It is desirable that the 
reaction be carried out while removing water produced either by azeotropic distillation or in the presence of 
a dehydrating agent. 1-30 equivalents, and preferably 1-10 equivalents, of secondary amine are used. 
Although any acid, including inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid and 
phosphoric acid, or organic acids such as sulfonic acids including methanesulfonic acid and p-toluenesul- 
fonic acid, benzoic acid, acetic acid and oxalic acid, can be used in the reaction as long as it forms a salt 
with amine, hydrochloric acid, sulfuric acid, methanesulfonic acid and benzoic acid are used preferably, with 
hydrochloric acid and benzoic acid used particularly preferably. A method wherein these acids are added to 
the system after converting the substrate and reaction agents into salts in advance is also preferably carried 
out. 

Moreover, in the case of carrying out the reaction in the presence of a weak acid, there are cases 
wherein preferable results are obtained if a strong acid such as inorganic acids such as hydrochloric acid, 
hydrobromic acid, sulfuric acid and phosphoric acid, or sulfonic acids such as methanesulfonic acid, p- 
toluenesulfonic acid and campher-sulfonic acid especially a strong acid such as p-toluenesulfonic acid is 
added as an acid catalyst. Examples of reaction solvents that can be used include ethers such as THF, 
ether, DME and dioxane, halocarbons such as dichloromethane and chloroform, aromatic hydrocarbons 
such as benzene, toluene and xylene, esters such as ethyl acetate and methyl acetate, or mixtures thereof. 
When using a conventional Dean-Stark water separator for the purpose of removing water, solvents are 
used preferably that have excellent azeotropic efficiency and water separation efficiency, such as aromatic 
hydrocarbons such as benzene and toluene. In this case, the mixing of a solvent such as ethyl acetate, THF 
or the like, for the purpose of lowering the azeotropic temperature, in amounts that do not lower water 
separation efficiency may provide preferable results. Although a temperature of 40-200 • C, and preferably 
50-1 50 'C, can be considered as a reaction temperature, satisfactory results can be obtained at a reaction 
temperature of 50-1 30 *C. In addition, it has also been found that a new method is effective wherein a 
dehydrating agent is packed into a Soxhlet type extractor followed by continuous removal of water. 
Although any of the solvents mentioned above can be used as a solvent in this case, ethers, esters and 
aromatic hydrocarbons, and particularly THF, DME, ethyl acetate, benzene and toluene, are preferably 
used. Although examples of dehydrating agents include molecular sieves and inorganic dehydrating agents 
such as anhydrous calcium sulfate, anhydrous copper sulfate, anhydrous sodium sulfate, anhydrous 
magnesium sulfate and calcium chloride, molecular sieves are used particularly preferably. The amount 
used is 1-100 times, and preferably 1-30 times as calculated from their water retentivity and the amount of 
moisture theoretically produced. Although a temperature of 40-200/ C, and preferably 50-1 50 *C, can be 
considered as a reaction temperature, satisfactory results are obtained at a reaction temperature of 50- 
120*C. In addition, a method can also be carried out wherein the reaction is allowed to proceed by directly 
adding dehydrating agent to the reaction system. Examples of dehydrating agents include molecular sieves, 
inorganic dehydrating agents such as anhydrous calcium sulfate, anhydrous copper sulfate, anhydrous 
sodium sulfate, anhydrous magnesium sulfate and calcium chloride, or titanium compounds having de- 
hydration ability such as tetraisopropoxy titanium and titanium tetrachloride. In this case also, an amount 
used is 1-100 times, and preferably 1-30 times as calculated from the water retentivity and the amount of 
moisture theoretically produced. Although a temperature of -80-100 «C can be considered as a reaction 
temperature, satisfactory results are obtained at a reaction temperature of -30-50 • C. 

Step 2 is a step involving conversion to a 6-N-alkyl-N-benzylamino compound represented by the 
general formula (XI) (wherein R\ R 2 , R 3 , R*, R 6 , R 7 and R 8 are the same as previously defined) by 
reducing with metal hydride reducing agent without isolating iminium salt. Although the same solvent used 
in step 1 may be used as is for the reaction solvent of this step, preferable results are obtained by reacting 
after mixing an alcohols such as methanol or ethanol, and particularly methanol. Naturally, the reaction may 
also be carried out with only alcohols such as methanol or thanol after distilling off the reaction solvent of 
step 1 under reduced pressur . Th reaction can b carri d out with metal hydride reducing ag nt that is 
relatively stable under conditions in the presence of acid, such as sodium borohydride, sodium 
cyanoborohydride, zinc borohydride, sodium triacetoxyborohydride, tetramethylammonium triacetox- 
yborohydride and boranepyridine. particularly preferably sodium cyanoborohydride. The reaction is carri d 
out a reaction temperature of -20-1 50 'C. and pr f rably 0-120*C. The resulting 6-N-alkyl-N-benzylamino 
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compound represented by the general formula (XI) (wherein R\ R 2 , R 3 , R 4 , R 6 , R? and R 8 are the same as 
previously defined) can also be obtained using a secondary amine by performing reductive amination using 
the metal hydride reducing agents of Chart 2. Moreover, if this step is performed using a corresponding 
secondary amine, the compound of general formula (I) can be obtained wherein A is -NR*-. 

Step 3 involves removing a benzyl group under reducing conditions to form a 60-amino form (lla/32). In 
this step, reacting the substrate either after converting into a salt in advance using an inorganic acid such 
as hydrochloric acid, hydrobromic acid, sulfuric acid or phosphoric acid, or an organic acid such as sulfonic 
acids including methanesulfonic acid, p-toluenesulfonic acid or campher-sulfonic acid, benzoic acid, acetic 
acid, oxalic acid or phthalic acid, and preferably hydrochloric acid or phthalic acid, or adding suitable 
amount of these acids prior to the reaction, yields favorable results. Since there are cases in which a 
resulting secondary amine salt can be purified as a crystal depending on the acid, selection of acid is 
important. For example, when phthalic acid is used with a compound wherein R 1 is a cyclopropylmethyl 
group, R 2 and R 3 are hydroxy groups, R 4 is a methyl group, R 6 and R 7 are together -0- and R 8 is a 
hydrogen atom, a crystalline salt is obtained that is easily purified. Although any solvent such as alcohol- 
based solvents such as methanol and ethanol, ethers such as THF, ether, DME and dioxane, and organic 
hydrocarbons such as benzene and toluene, can be used as a reaction solvent provided it is inert under 
hydrogenation conditions, alcohols are used preferably, with methanol used particularly preferably. Although 
any catalyst that is used in normal hydrogenation reactions, such as, platinum catalysts such as platinum 
oxide and platinum hydroxide, palladium catalysts such as palladium hydroxide and palladium-carbon, and 
nickel catalysts such as Raney nickel, can be used as a metal catalyst, palladium catalysts, and particularly 
palladium-carbon, are particularly preferably used. The reaction temperature is -30 to 80 'C, and preferably 
-10 to 50 *C while hydrogen pressure is 1 to 100 atmospheres, and preferably 1 to 30 atmospheres. 
However, carrying out the reaction at room temperature and atmospheric pressure normally yields favorable 
results. 
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20 In addition, when ammonium acetate is used in place of primary amine in the reductive amination 
reaction shown in Chart 2, when dibenzylamine is used in the method shown in Chart 3, or after converting 
ketone into oxime using the method described in the literature (J. Med. Chem., 27, 1727 (1984)), a primary 
amine can be obtained by reducing with borane or under hydrogenation conditions. This primary amine can 
be converted into a secondary amine by effecting the acylation and reduction of step 2. This is also useful 

25 as an alternative route for obtaining the secondary amine. 

As shown in Chart 4, a 6-a-alcohol represented by the general formula (llba) (wherein R\ R 2 , R 3 , R 6 , R 7 
and R 8 are the same as previously defined) is obtained either by reducing with metal hydride reducing 
agent or hydrogenation in the presence of acid and metal catalyst. Although metal hydride reducing agents 
including sodium borohydride, sodium cyanoborohydride, zinc borohydride, sodium triacetoxyborohydride, 

30 L-selectride and lithium aluminum hydride can be used, sufficiently satisfactory results are obtained with 
sodium borohydride. Although solvents including alcohols such as methanol and ethanol, and ethers such 
as THF, ether, DME and dioxane are used, alcohols, and particularly methanol, are preferably used. In the 
case of hydrogenation, examples of solvents that are used include alcohols such as methanol and ethanol, 
and ethers such as THF, ether and dioxane, with alcohols being used preferably, and methanol being used 

35 particularly preferably. 

Although acids such as inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid or 
phosphoric acid, and organic acids such as sulfonic acids including methanesulfonic acid and p-toluenesul- 
fonic acid, benzoic acid are used, acetic acid or oxalic acid, hydrochloric acid is preferably used. Although 
all catalysts that are used in normal hydrogenation reactions such as platinum catalysts such as platinum 

40 oxide or platinum hydroxide, palladium catalysts such as palladium hydroxide or palladium-carbon, and 
nickel catalysts such as Raney nickel can be used as a metal catalyst, platinum catalysts, and particularly 
platinum oxide are preferably used. Although the reaction can be carried out at a reaction temperature of 
-30-80 *C, and preferably -10-50*C, and under a hydrogen pressure of 1-100 atmospheres, and preferably 
1-30 atmospheres, favorable results are normally obtained at room temperature and under atmospheric 

45 pressure. 
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Chart 4 



As shown in Chart 5, a 6£-hydroxy form represented by the general formula (llb£) (wherein R\ R 2 , R 3 , 
20 R 5 , R 7 and R 8 are the same as previously defined) can be obtained by reacting a 6-keto form represented 
by the general formula (Vila) (wherein R\ R 2 , R 3 , R 6 , R 7 and R 8 are the same as previously defined) with 
formamidine sulfinic acid in the presence of a base. Preferable examples of a base used include inorganic 
bases such as sodium hydroxide, potassium hydroxide, potassium carbonate and sodium bicarbonate, with 
sodium hydroxide being used particularly preferably. Although examples of reaction solvents used include 
25 water, alcohols such as methanol and ethanol, and aprotic, dipolar solvents such as DMF and DMSO, the 
use of water normally yields satisfactory results. Although a temperature of 0-150 # C is considered as a 
reaction temperature, a temperature of 60-1 00 *C is preferable. 




Among the 6-amino or 6-hydroxy compound synthesized in the above method, particularly a compound 
wherein R 3 is a hydrogen atom, is obtained by methods similar to those shown in Charts 2, 3. 4 and 5, 

so using as a starting material a 3-dehydroxy-6-keto compound represented by the general formula (Vile) 
(wherein R 1 , R 2 , R e , R 7 and R 8 are the same as previously defined, provided that R 7 is not a hydroxy 
group), obtained by using as a substrate a 3-hydroxy-6-keto compound represented by the general formula 
(Vile) (wherein R\ R 2 , R 6 , R 7 and R 8 are th same as previously defined, provided that R 7 is not a hydroxy 
group) according to the scheme shown in Chart 6. In addition, an intermediate, wherein R 3 is a siloxy group, 

55 can be obtained by methods similar to those shown in Charts 2, 3, 4 and 5, by using for as a starting 
material a 3-siloxy-6-keto form represented by the general formula (Vllf) (wherein R\ R 2 , R 6 , R? and R 8 are 
the same as pr viously defined, provided that R 7 is not a hydroxy group and G represents an alkylsilyl 
group), obtained from a 3-hydroxy-6-keto compound (Vile) by th schem shown in Chart 7. 
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Namely, as shown in Chart 6, the first step for obtaining a 3-dehydroxy-6-keto compound represented 
by the general formula (Vile) (wherein R\ R 2 , R 6 , R? and R 8 are the same as previously defined, provided 
that R 7 is not a hydroxy group) is a step wherein trifluoromethane sulfonic anhydride is caused to act on a 
phenolic hydroxyl group in the pres nee of a base to form a trifrate form represented by the general 
formula (Vlld) (wherein R\ R 2 , R 6 , R 7 and R 8 are the same as previously defined, provided that R 7 is not a 
hydroxy group). Although solvents such as halocarbons such as dichloromethane and chloroform, ethers 
such as THF, ether, DME and dioxane, and amines having large steric hindrances that can be used as 
solvents such as 2,6-lutidine and diisopropylethylamine, can be considered for use as a reaction solvent, 
halocarbons, and particularly dichloromethane, are preferably used. 

Although tertiary amines such as triethylamine, diisopropylethyl amine and proton sponge, as well as 
pyridine, 2,6-lutidine and imidazole are used as a coexisting base, 2,6-lutidine is preferably used. Although 
the reaction can be carried out at -30-50 *C, satisfactory results can be normally attained at a temperature 
of O'C to room temperature normally yields. Step 2 is a step wherein a trifrate form is reduced with formic 
acid in the presence of phosphorous ligand and a base using a palladium catalyst. Although amines usable 
as solvents such as triethylamine and diisopropylethylamine, ethers such as THF, ether, DME and dioxane, 
aromatic hydrocarbons such as benzene and toluene, and aprotic dipolar solvents such as DMF and DMSO 
are used for the reaction solvent, DMF is particularly preferably used. Although zero-valent complexes such 
as tetrakuistriphenylphosphine palladium and bisbenzylideneacetone palladium, and bivalent complexes 
such as palladium acetate and palladium chloride are frequently used for the palladium catalyst, palladium 
acetate is used normally. 

Although monodentate phosphines such as trimethylphosphine, triethylphosphine, triphenylphosphine 
and tris-o-toluphosphine, and bidentate phosphines such as bis-(diphenylphosphino)methane, 1,2-bis- 
(diphenylphosphino) ethane, 1,3-bis-(diphenylphosphino)propane and 1,r-bis-diphenylphosphinoferrocene, 
are used as a phosphorous ligand, I.V'bis-diphenylphosphinoferrocene is particularly preferably used. 
Although amines such as triethylamine and diisopropylethylamine, and inorganic salts such as silver 
carbonate, sodium acetate and potassium acetate, are used as a base used in the reaction, triethylamine is 
preferably used. The reaction is carried out at a reaction temperature of 0-1 50' C, and satisfactory results 
are normally obtained at a room temperature to 80 • C. 




fVIIc) 



(Vlld) 




Chart 6 



(Vile) 
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As shown in Chart 7, a 3-hydroxy-6-keto form repr sent d by the general formula (VIIc) (wherein R\ R 2 , 
R 6 , R 7 and R 8 are the same as previously defined) may be r acted with silylchloride in the pres nee of a 
base to obtain a 3-siloxy-6-keto form represented by the general formula (Vllf) (wherein R\ R 2 , R 6 , R 7 and 
R 8 are the sam as previously defined, provided that R 7 is not a hydroxy group and G repr sents an 

5 allcylsilyl group). Although trimethylsilylchloride, triphenylsilylchloride, t-butyldimethylsilylchloride and 
diphenylmethylsilylchloride are mentioned as silylchlorides, t-butyldimethylsilylchloride is preferably used. 
Although tertiary amines such as triethylamine, diisopropylethylamine and proton sponges, as well as 
pyridine, dimethylaminopyridine and imidazole are used as a base, imidazole is preferably used. Although 
halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, ethers, such 

70 as ether, THF, DME and dioxane, and pyridine are used as a solvent, dichloromethane is preferably used. 
The reaction can be carried out within a range of -80-1 00 *C, and preferable results are obtained particularly 
in the vicinity of 0 • C to room temperature. Although the reaction can be carried out in 5-300 minutes, since 
there are cases in which 6th position ketone groups are also enolsilylated when reaction time is lengthened 
particularly with respect to compounds wherein is a single bond and R6 and R7 together are -0-, a 

js reaction time of 5-60 minutes is preferable. 




Chart 7 

35 

As shown in Chart 8, compounds wherein X is NR* can be obtained by condensing a 6-amino form 
represented by the general formula (lla) (wherein R\ R 2 , R 3 , R 6 , R 7 and. R 8 are the same as previously 
defined, and R* represents a straight-chain or branched alkyl group having 1-5 carbon atoms or an aryl 

40 group having 6-12 carbon atoms), obtained by the methods shown in Charts 2 and 3, with a carboxylic acid 
and carboxylic acid derivative represented by the general formula (III) (wherein B and R 5 are the same as 
previously defined), or with a formic acid derivative represented by the general formula (IV) (wherein Z, B 
and R 5 are the same as previously defined), or with a isocyanic acid or isothiocyanic acid derivative 
represented by the general formula (V) (wherein B and R 5 are the same as previously defined), or with a 

45 sulfonic acid derivative represented by the general formula (VI) (wherein B and R 5 are the same as 
previously defined), etc. 

Condensation with a carboxylic acid derivative can be performed by reacting a 6-amino form with an 
acid chloride or acid anhydride that reacts in the presence of a base, or by reacting with carboxylic acid 
itself using, for example, N.N'-dicyclohexylcarbodiimide (abbreviated as DCC), I.V-carbonyldiimidazole, or 

so bis-(2-oxo-3-oxazolidinyl)phosphinate chloride (abbreviated as BOPC), etc. Acid chloride or acid anhydride 
is used in an amount of 1-20 equivalents, and preferably 1-5 equivalents. Although halocarbons such as 
dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, ethers such as ether, THF, DME 
and dioxane, pyridine, water or a mixture of th se are used as reaction solvents, when using acid chloride, 
chloroform or a mixed solvent of THF and water is used preferably. In th case of using acid anhydride. 

55 pyridine is pr ferably used both as base and solvent. Although organic bases such as tertiary amin s 
including triethylamine, diisopropylethylamine and proton sponges, pyridine, dimethylaminopyridine and 
imidazole, and inorganic bases such as potassium carbonate, sodium carbonate, sodium bicarbonate, 
sodium hydroxide and potassium hydroxide are us d as bases, when using chloroform as the solvent, 
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As shown in Chart 7, a 3-hydroxy-6-keto form represented by the general formula (VIIc) (wherein R\ R 2 , 
R e , R 7 and R 8 are the same as previously defined) may be reacted with silylchloride in the presence of a 
base to obtain a 3-siloxy-6-keto form represented by the general formula (Vllf) (wherein R\ R 2 , R 6 , R? and 
R 8 are the same as previously defined, provided that R 7 is not a hydroxy group and G represents an 

5 allcylsilyl group). Although trimethylsilylchloride, triphenylsilylchloride, t-butyldimethylsilylchloride and 
diphenylmethylsilylchloride are mentioned as silylchlorides, t-butyldimethylsilylchloride is preferably used. 
Although tertiary amines such as triethylamine, diisopropylethylamine and proton sponges, as well as 
pyridine, dimethylaminopyridine and imidazole are used as a base, imidazole is preferably used. Although 
halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, ethers, such 

70 as ether, THF, DME and dioxane, and pyridine are used as a solvent, dichloromethane is preferably used. 
The reaction can be carried out within a range of -80-100 *C, and preferable results are obtained particularly 
in the vicinity of 0"C to room temperature. Although the reaction can be carried out in 5-300 minutes, since 
there are cases in which 6th position ketone groups are also enolsilylated when reaction time is lengthened 
particularly with respect to compounds wherein _ is a single bond and R6 and R7 together are -O, a 

75 reaction time of 5-60 minutes is preferable. 




Chart 7 

35 

As shown in Chart 8, compounds wherein X is NR 4 can be obtained by condensing a 6-amino form 
represented by the general formula (lla) (wherein R\ R 2 , R 3 , R 6 , R 7 and R 8 are the same as previously 
defined, and R 4 represents a straight-chain or branched alkyl group having 1-5 carbon atoms or an aryl 

40 group having 6-12 carbon atoms), obtained by the methods shown in Charts 2 and 3, with a carboxylic acid 
and carboxylic acid derivative represented by the general formula (III) (wherein B and R 5 are the same as 
previously defined), or with a formic acid derivative represented by the general formula (IV) (wherein Z, B 
and R 5 are the same as previously defined), or with a isocyanic acid or isothiocyanic acid derivative 
represented by the general formula (V) (wherein B and R 5 are the same as previously defined), or with a 

45 sulfonic acid derivative represented by the general formula (VI) (wherein B and R 5 are the same as 
previously defined), etc. 

Condensation with a carboxylic acid derivative can be performed by reacting a 6-amino form with an 
acid chloride or acid anhydride that reacts in the presence of a base, or by reacting with carboxylic acid 
itself using, for example, N,N'-dicyclohexylcarbodiimide (abbreviated as DCC), 1,r-carbonyldiimidazole, or 

so bis-(2-oxo-3-oxazolidinyl)phosphinate chloride (abbreviated as BOPC), etc. Acid chloride or acid anhydride 
is used in an amount of 1-20 equivalents, and preferably 1-5 equivalents. Although halocarbons such as 
dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, ethers such as ether, THF, DME 
and dioxane, pyridine, water or a mixtur of th se are used as reaction solvents, when using acid chlorid , 
chloroform or a mixed solv nt of THF and wat r is used pr ferably. In th cas of using acid anhydride! 

55 pyridine is preferably used both as base and solvent. Although organic bases such as tertiary amin s 
including triethylamine, diisopropylethylamine and proton sponges, pyridine, dimethylaminopyridine and 
imidazole, and inorganic bases such as potassium carbonate, sodium carbonate, sodium bicarbonate, 
sodium hydroxide and potassium hydroxide are used as bases, when using chloroform as th solvent, 
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trimethylamine is normally used in an amount of 1-20 equivalents, and preferably 1-5 equivalents. In the 
case of using a mixed solvent of THF and water, the us of potassium carbonate, sodium carbonate or 
sodium bicarbonat in an amount of 1-20 equivalents, and preferably 1-5 equivalents, provides satisfactory 
results. The reaction can be carried out within a range of -80-100* C, and preferabt results are obtained 
5 particularly at a temperature of from 0*C to room temperature. In the case of using DCC as a condensing 
agent, an amount of 1-20 equivalents preferably 1-5 equivalents is used. Although halocarbons such as 
dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, and ethers such as ether, THF, 
DME and dioxane are used as reaction solvents, dichloromethane and chloroform are particularly preferably 
used. Although organic bases such as tertiary amines including triethylamine, diisopropylethylamine and 

ro proton sponges, as well as pyridine, dimethylaminopyridine and imidazole are used as coexisting bases, 
dimethylaminopyridine in an amount of 0.01-2 equivalents is used particularly preferably. The reaction can 
be carried out within a range of -80-1 00 'C t and preferable results are obtained in the vicinity of 0'C to 
room temperature in particular. 

In the case of using 1 t r-carbonyldiimidazole as a condensing agent, an amount of 1-20 equivalents, 

75 and preferably 1-5 equivalents is used. Although ethers such as ether, THF. DME and dioxane, and 
halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane are used as 
reaction solvents, THF is particularly preferably used. The reaction can be carried out within a range of -20- 
120 •(), and a temperature in the vicinity of room temperature to 100 # C is particularly preferable. In the 
case of using BOPCI as a condensing agent, it is used in an amount of 1-20 equivalents, and preferably 1-5 

20 equivalents. Examples of solvents used for the reaction (solvent) include halocarbons such as dich- 
loromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, and ethers such as ether, THF, DMF 
and dioxane, though dichloromethane and chloroform are particularly preferably used. Although organic 
bases such as tertiary amines including triethylamine, diisopropylethylamine, proton sponge and N- 
ethylpiperidine as well as pyridine, dimethylaminopyridine and imidazole are used as coexisting bases, N- 

25 ethylpiperidine in an amount of 1-20 equivalents, and preferably 1-5 equivalents is particularly preferably 
used. The reaction can be carried out within a range of -80-100 * C, and preferable results are obtained at 0- 
50 • C in particular. 

Condensation with a formic acid derivative can be performed by reacting a 6-amino form with 1-20 
equivalents and preferably 1-5 equivalents of an acid chloride that reacts in the presence of base. Although 

30 halocarbons such as dichloromethane. chloroform, carbon tetrachloride and 1 ,2-dichloroethane, ethers such 
as ether, THF, DME and dioxane, water or mixtures of these solvents are used as reaction solvents, 
chloroform and a mixed solvent of THF and water are particularly preferably used. Although organic bases 
such as tertiary amines including triethylamine, diisopropylethylamine and proton sponge, pyridine, 
dimethylaminopyridine and imidazole, and inorganic bases such as potassium carbonate, sodium carbonate 

as and sodium bicarbonate are used as bases, triethylamine in an amount of 1-20 equivalents, and preferably 
1-5 equivalents provides satisfactory results when chloroform is used as a solvent, while potassium 
carbonate, sodium carbonate and sodium bicarbonate used in an amount of 1-20 equivalents, and 
preferably 1-5 equivalents, normally provides favorable results when a mixed solvent of THF and water is 
used as a solvent. The reaction can be carried out within a range of -80-1 00 *C, and preferable results are 

40 obtained from 0 * C to the vicinity of room temperature. 

Condensation with an isocyanic acid or isothiocyanic acid derivative can be performed by reacting 1-20 
equivalents, and preferably 1-5 equivalents, of a corresponding isocyanate ester with a 6-amino form. 
Although halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, 
and ethers such as ether, THF, DME and dioxane are used as reaction solvents, chloroform is particularly 

45 preferably used. The reaction can be carried out within a range of -80-100 # C, and preferable results are 
obtained from 0 * C to the vicinity of room temperature. 

Condensation with a sulfonic acid derivative can be performed by reacting 1-20 equivalents, and 
preferably 1-5 equivalents, of the corresponding sulfonate chloride with a 6-amino form in the presence of 
base. Examples of bases that are used include tertiary amines such as triethylamine. diisopropylethylamine 

so and proton sponges, as well as pyridine, dimethylaminopyridine and imidazole. Although halocarbons such 
as dichloromethane, chloroform, carbon tetrachloride and 1,2-dichloroethane. ethers such as ether, THF, 
DME and dioxane, and pyridine are used as bases, pyridine is particularly preferably used as both base 
and solv nt. The reaction can be carri d out within a range of -80-1 00 *C, and pr ferable r suits ar 
obtain d from 0 • C to th vicinity of room temperatur in particular. 

55 
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(Ih) 

Chart 8 



In the case of compounds wherein R 3 is a hydroxy group in particular, since there are cases in which 
phenolic hydroxy! groups may r act simultaneously, after carrying out step 1 in the same manner as shown 
in Chart 8, as shown in Charts 9-11 with carboxylic acid derivative, formic acid derivative and isocyanic acid 
or isothiocyanic acid derivative, the target compound can be obtained by performing alkaline treatment for 
step 2. Examples of solvents used for a reaction solv nt of step 2 includ wat r, alcohols such as methanol 
and ethanol, ethers such as eth r, THF, DME and dioxane, or mixed solvents of those solvents. When 
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solubility is inadequate, halocarbons such as dichloromethane and chloroform can be suitably added. 
Examples of bases used include inorganic bases such as potassium carbonate, sodium carbonate, sodium 
bicarbonate, sodium hydroxide and potassium hydroxide. Normally, 1-20 equivalents, and pr ferably 1-10 
equivalents, of potassium carbonate, sodium hydroxide and so forth are used preferably. The reaction can 
5 be carried out within a range of -80-1 00 *C, and favorable results are obtained from 0-50 *C in particular. 




Chart 9 
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50 



. Chart ii 



when condensing compounds wherein R 3 is a hydroxy group with sulfonic acid derivativ , as shown in 
55 Chart 12, preferable results ar obtained by using a 3-siloxy-6-amino form, wherein phenolic hydroxy I 
groups are protected in advance with silylether groups and so forth, represented by the general formula (lie) 
(wher in R1, R2, R4, R6, R7, R8 and G are the same as pr viously defined). Naturally, the following method 
can also be applied to condensation with a carboxylic acid derivative, formic acid derivativ and isocyanic 
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acid or isothiocyanic acid derivative. Namely, this method involves removing silyl groups after carrying out 
step 1 in the same manner as shown in Chart 8. Although quaternary ammonium salts such as 
tetrabutylammonium fluoride, tetrabutylammonium chloride and pyridinium hydrofluoride, or acids such as 
acetic acid, hydrochloric acid, sulfuric acid and hydrofluoric acid, are used for removal of silyl groups in 
5 step 2, normally 1-20 equivalents, and preferably 1-5 equivalents, of tetrabutylammonium fluoride are used. 
Although ethers such as THF, ether, DME and dioxane, halocarbons such as dichloromethane and 
chloroform, and acetonitrile are used as solvents. THF is particularly preferably used. Although the reaction 
can be carried out at -20-1 00 *C. satisfactory results can normally be obtained at room temperature. 



O 




Chart 12 



In addition, a 6-amino form represented by the general formula (Im) (wherein R\ R 2 , R 3 ( R\ B. R 5 , R 6 , 
45 R 7 and R 8 are the sane as previously defined), in which A is -NR*-, is obtained by reducing an amide form 
represented by the general formula (le') (wherein R\ R 2 ( R3, R\ R 5 , R 6 , R 7 , R 8 and B are the same as 
previously defined) using a metal hydride reducing agent. Examples of reducing agents used include metal 
hydride compounds having a strong reducing activity such as lithium aluminum hydride, aluminum 
diisobutylaluminumhydride, aluminum hydride, lithium borohydride and diborane, 1-20 equivalents, and 
so preferably 1-5 equivalents of diborane are particularly preferably used. Ethers such as THF, DME. ether and 
dioxane are used preferably as a solvent when using lithium aluminum hydride, lithium borohydride or 
diborane, with THF being used particularly preferably. Aromatic hydrocarbons such as benzene and toluene 
are used pr ferably as a solvent when diisobutylaluminumhydride or aluminum hydride ar used. Th 
reaction can be carried out within a range of -40 to 100* C, and a t mperature from 0'C to the vicinity of 
55 room temperature is preferable. 
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10 




15 

Chart 13 

As shown in Chart 14, compounds wherein X is O can be obtained by condensing a 6-hydroxy form 
20 represented by the general formula (lib) (wherein R\ R 2 , R 3 , R 6 , R 7 and R 8 are the same as previously 
defined) obtained in Charts 4 and 5, with a carboxylic acid derivative (III), a formic acid derivative (IV), an 
isocyanic acid, an isothiocyanic acid derivative (V), or sulfonic acid derivative (VI) and so forth. 

Condensation with a carboxylic acid derivative can be performed by treatment of a 6-hydroxy 
compound with 1-20 equivalents, and preferably 1-5 equivalents of an acid chloride or acid anhydride in the 
25 presence of base. Although halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1,2- 
dichloroethane, ethers such as ether, THF, DME and dioxane, and pyridine are used as a reaction solvents, 
chloroform is used preferably when using acid chloride, while pyridine is used preferably in the case of 
using acid anhydride. Although tertiary amines such as triethylamine, diisopropylethylamine and proton 
sponge, as well as pyridine, dimethylaminopyridine and imidazole are used as bases, the use of both 
30 diisopropylethylamine and dimethylaminopyridine in an amount of 1-20 equivalents, and preferably 1-5 
equivalents, normally provides satisfactory results. The reaction can be carried out at -80 to 100 *C, and 
preferable results are obtained at a temperature of from the vicinity of room temperature to 80 *C in 
particular. 

Condensation with a formic acid derivative can be performed by reacting a 6-hydroxy form with 1-20 

35 equivalents, and preferably 1-5 equivalents, of an acid chloride that reacts in the presence of a base. 
Although halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, 
and ethers such as ether, THF, DME and dioxane are used as reaction solvents, chloroform and carbon, 
tetrachloride are used particularly preferably. Although tertiary, amines such as triethylamine, 
diisopropylethylamine and proton sponges, as well as pyridine, dimethylaminopyridine and imidazole are 

40 used as bases, the use of both diisopropylethylamine and dimethylaminopyridine in an amount of 1-20 
equivalents, and preferably 1-5 equivalents, normally provides satisfactory results. The reaction can be 
carried out within a range of -80 to 100*C, and preferable results are obtained from the vicinity of room 
temperature to 80 • C in particular. 

Condensation with an isocyanic acid or isothiocyanic acid derivative can be performed by reacting 1-20 

45 equivalents, and preferably 1-5 equivalents, of the corresponding isocyanate ester with a 6-hydroxy form. 
Although halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1,2-dichloroethane, 
and ethers such as ether, THF, DME and dioxane are used as reaction solvent, chloroform is used 
particularly preferably. The reaction can be carried out within a range of -80 to 100 *C, and preferable 
results are obtained at a temperature of from the vicinity of room temperature to 80 • C in particular. 

so Condensation with a sulfonic acid derivative can be carried out by treatment of 1-20 equivalents, and 
preferably 1-5 equivalents, of a corresponding sulfonic chloride with a 6-hydroxy form in the presence of a 
base. Examples of a base used include tertiary amines such as triethylamine, diisopropylethylamine and 
proton sponges, as well as pyridine, dim thylaminopyridine and imidazole. Although halocarbons such as 
dichloromethan , chloroform, carbon tetrachloride and 1,2-dichloroethane, ethers such as THF, DME and 

55 dioxane, and pyridin are used as reaction solvent, pyridine is used particularly preferably, both as base 
and solvent The reaction can be carried out within a range of -80 to 100'C, and preferable results are 
obtained at a temperature of the vicinity of room temperatur to 80 * C in particular. 
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(lib) 



50 




(Iq) 

Chart 14 

55 

In the case of compounds wherein R 3 is a hydroxy group in particular, since phenolic hydroxyl group 
also reacts simultaneously, in th cas of carboxylic acid derivative, formic acid derivativ , and isocyanic 
acid or isothiocyanic acid d rivativ , after performing a condensation r action in the same mann r as shown 
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in Chart 14 as step 1, the target compound can be obtained by performing alkaline treatment for step 2 as 
shown in Charts 15-17. Examples of solv nts used as reaction solvent of step 2 include alcohols such as 
methanol and ethanol, and when solubility is not adequate, halocarbons such as dichloromethane, and 
chloroform can ben suitably added. Examples of a base used include inorganic bases such as potassium 
5 carbonate, sodium carbonate, sodium bicarbonate, sodium hydroxide and potassium hydroxide, with 
potassium carbonate normally being used preferably. The reaction can be carried out within a range of -80 
to 100*C, and preferable results are obtained at -20 to 50 # C in particular. However, since solvolysis of 
functional group at the 6 position may also proceed, in such cases, this problem is solved by either 
lowering the reaction temperature or shortening the reaction time. 

10 
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Chart 17 

25 

The use of a 3-siioxy-6-hydroxy form represented by the general formula (lid) (wherein R\ R 2 , R 6 , R 7 , 
R 8 and G are the same as previously defined), in which phenolic hydroxyl groups are protected in advance 
with silylether group and so forth, for condensation with a sulfonic acid derivative yields preferable results. 

30 Naturally, this method can be carried out for condensation with a carboxylic acid derivative, a formic acid 
derivative, an isocyanic acid or an isothiocyanic acid derivative. After performing condensation in the same 
manner as shown in Chart 14 as step 1, silyl group is removed in step 2. Although quaternary ammonium 
salts such as tetrabutylammonium fluoride, tetrabutylammonium chloride and pyridinium hydrofluoride, or 
acids such as acetic acid, hydrochloric acid, sulfuric acid and hydrofluoric acid, may be used for removal of 

35 silyl groups, normally 1-20 equivalents, and preferably 1-5 equivalents, of tetrabutylammonium fluoride are 
used. Examples of solvents used include ethers such as THF, DME and dioxane, acetonitrile and 
halocarbons such as dichloromethane and chloroform, though THF is used particularly preferably. Although 
the reaction can be carried out at -20-1 00 *C, satisfactory results are normally obtained at room tempera- 
ture. 

40 
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Chart 18 

The free base obtained in the above steps can be converted into the salts with phamacologically 
acceptable acids specifically by the methods shown below. Namely, a resulting free base is dissolved or 
suspended in a solvent followed by addition of acid and filtering of the precipitated solid or crystal, or in the 
case of not precipitating, a solvent of lower polarity is added, or the solvent is substituted with a solvent of 
lower polarity and filtering after precipitation. Alternatively, concentration and drying are performed after 
forming a salt. However, in the case organic solvent remains in these methods, drying under reduced 
pressure may be performed after freeze-drying in an aqueous solution. Examples of solvents used to 
dissolve or suspend the above free base include water, alcohols such as methanol, ethanol and isopropyl 
alcohol, halocarbons such as dichloromethane and chloroform, ethers such as ether, THF, DME and 
dioxane, esters such as ethyl acetate and methyl acetate, or their mixed solvents, while preferable 
examples include methanol, ethanol, isopropyl alcohol, ethyl acetate, chloroform, chloroform-methanol, 
water-methanol, and water-ethanol. Preferable examples of solvents used for precipitating solid include 
ether and ethyl acetate. Although it is desirable that an equivalent amount of acid be added, when it is 
possible to remove excess acid after washing the resulting salt, 1-10 equivalents may be used. In addition, 
acid may be added as is or suitably dissolved in the above-mentioned solvents and then added. For 
example, hydrochloric acid can be added in the form of concentrated hydrochloric acid, 1 N aqueous 
solution, a saturated methanol solution or a saturated ethyl acetate solution, while tartaric acid can be added 
in the form of a solid, an aqueous solution or a methanol solution. At the time of salt formation, since the 
temperature of the system may rise due to the heat of neutralization, there are cases in which favorable 
results are obtained if a water bath or ice bath is used. 

As a result of in vitro and in vivo pharmacological testing, the compounds of the present invention 
represented by the general formula (I) are known to have strong analgesic and diuretic activity as an opioid 
x-agonist, and it became clear that it can be expected to be used as a useful analgesic and diuretic. In 
addition, based on the properties of x-agonists, it is also possible to use this compound as a hypotensive 
and sedative. Moreover, it was also found that the compounds of the present invention also include agonists 
highly selective for 5-r c ptors, thus sugg sting th possibility of their use as an immunoenhancer, anti-HIV 
agent and so forth. 

At the tim of clinical use of the analgesic or diuretic of the present invention, it may be used as in the 
form of a free base or its salt, or suitably mixed with vehicles such as stabilizer, buff r, diluent, isotonic 
agents and pr s rvativ s. Exampl s of administration forms include injection preparations; oral preparations 
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such as capsules, powders, granules and syrup, transintestinal administration in the form of suppositories; 
or topical administration in the form of ointments, creams and plasters. It is desirable that the analgesic of 
the present invention contain 1-90% by weight, and preferably 30-70% by weight of the above-mentioned 
active ingredient. Although the amount used is suitably selected according to symptoms, age, body weight 
and administration method, the adult dose as the amount of active ingredient in the case of an injection 
preparation is 0.0001 mg - 1 g per day, and 0.005 mg - 10 g per day in the case of an oral preparation. In 
both cases, administration may be performed in a single dose or divided among several administrations. 

Examples 



Although the following provides an explanation of the present invention in the form of the specific 
examples described below, the present invention is not limited to these examples. 

[Reference Example 1] 

N- Acetyl be nzy lam ine 

10 g of benzylamine was dissolved in 200 ml of methylene chloride followed by the addition of 26 mi of 
triethylamine and dropwise addition of 7.3 ml of acetyl chloride at 0 • C. After stirring for 1 hour at room 
temperature, 2 ml of methanol was added to the reaction system at 0°C followed by 120 ml of water and 
separation of the phases. The aoueous layer was extracted with 100 ml of chloroform, and the resulting 
organic layer was concentrated after drying with anhydrous sodium sulfate to obtain 8.55 g of the target 
compound (yield: 61%). 
NMR (90 MHz, CDCI 3 ) 

5 1.9 (3H t s), 4.3 (2H, d, J = 4.8 Hz), 6.8 (1H, br s), 7.3 (5H, s). 
IR (liquid film method) 

v 3296, 1649, 1543, 1499, 1377, 1359, 1284, 1077, 1033 cm" 1 

[Reference Example 2] 
N-Benzylethylamine 

2.96 g of the N-acetylbenzylamine obtained in reference example 1 was dissolved in 45 ml of 
anhydrous tetrahydrofuran followed by the addition of 1.73 g of lithium aluminum hydride at 0'C. After 
stirring for 2 hours at room temperature, the reaction mixture was refluxed while heating for 2 hours. After 
cooling the reaction mixture to 0"C, 22.8 g of sodium fluoride was added followed by dropwise addition of 
91 ml of 10% aqueous tetrahydrofuran and stirred for 1 hour at room temperature. The precipitate was 
removed using Celite and the filtrate was concentrated to obtain 2.5 g of the target compound in liquid form 
(yield: 93%). 
NMR (90 MHz, CDCI3) 

5 1.10 (3H, t, J = 7.3 Hz), 1.4 (1H, brs), 2.65 (2H, q, J = 7.3 Hz), 3.75 (2H, s), 7.15-7.4 (5H, m). 



58 



5 



75 



30 



35 



40 



EP 0 577 847 A1 

[Referenc Example 3] 

3-tert-butyldimethylsilyloxy-1 7-cyclopropylmethyl-4,5a-epoxy-1 4/3-hydroxy-6-oxomorphinan 2 



OH 




w JO 



3.49 g of naltrexone hydrochloride was suspended in 10.5 ml of N.N-dimethylformamide. After adding 
20 3.46 g of imidazole, 3.48 g of tert-butyldimethylchlorosilane was added followed by stirring for 35 minutes at 
room temperature. 30 ml of water and 50 m! of diethyl ether were added to the reaction system followed by 
separation. The aqueous layer was extracted twice with 30 ml of diethyl ether. The combined extracts were 
dried over anhydrous sodium sulfate and concentrated. The resulting residue was recrystallized from 
ethanol to obtain 3.2 g of the target compound (yield: 76%). 
25 NMR (90 MHz, CDCI 3 ) 

5 0.0-1.2 (5H. m). 0.2 (3H, s), 0.3 (3H, s), 1.0 (9H, s), 1.3-2.0 (3H, m), 2.0-3.2 (8H, m), 2.4 (2H, d. 
j = 4.4 Hz), 4.60 (1H, s), 6.5 (1H, d, J = 6.4 Hz), 6.6 (1H, d, J = 6.4 Hz). 



[Reference Example 4] 
3- Dehydroxy naltrexone 3 



Xf 



45 Naltrexone (5 g) was dissolved in dichloromethane (50 ml) followed by the addition of 2,6-lutidine (2.56 
ml) and annydrous trifluoromethanesulfonic acid (2.96 ml) at 0'C. After reacting for 15 minutes at the same 
temperature, distilled water (40 ml) and saturated aqueous sodium bicarbonate (20 ml) were added followed 
by extraction with chloroforn (20 + 30 ml). After washing with saturated brine, the extracts was dried with 
anhydrous sodium sulfate and the solvent was distilled off. Ether (20 ml) was added and the precipitating 

50 solid was filtered out using Celite followed by initial purification with silica gel column chromatography (Merk 
7734, 300 g; chloroform — 1% methanol/chloroform). 

The initially purified product was dissolved in anhydrous DMF (25 ml) and reacted with triethylamine 
(5.9 ml), palladium acetate (0.06 g), DPPF (0.16 g) and formic acid (1.1 ml) for 15 minutes at 60 *C. After 
distilling off the solv nt, saturated aqueous sodium bicarbonate (20 ml) and distill d water (10 ml) were 

55 added followed by extraction with chloroform (30 ml x 2). Aft r washing with saturated brine and drying with 
anhydrous sodium sulfate, the solvent was distilled off and the r suiting black oily substance was purified 
with silica gel column chromatography (Merk 7734, 300 g; chloroform) to obtain the target compound (3.32 
g, yield: 62%). 
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NMR (400 MHz, CDCI 3 ) 

8 0.26 (2H, m), 0.57 (2H, m), 0.88 (1H, m), 1.54 (1H, dd, J = 12,7, 2.0 Hz), 1.63 (1H, dt, J = 14.7 t 3.9 
Hz), 1.89 (1H, m), 2.13 (1H, dt, J = 12.7, 3.9 Hz), 2.31 (1H, dt, J = 14.7, 2.9 Hz), 2.42 (3H, m), 2.63 
(1H, dd, J = 18.6, 5.7 Hz), 2.70 (1H, dd, J = 12.7, 4.9 Hz), 3.04 (1H, dt, J = 14.7, 4.9 Hz), 3.11 (1H, d, 
5 J = 19.5 Hz), 3.21 (1H, d, J = 5.9 Hz), 4,65 (1H, s), 5.0-5.5 (1H, br), 6.69 (1H, d, J = 6.8 Hz), 6.75 (1H 

d, J = 6.8 Hz), 7.07 (1 H, t, J = 6.8 Hz) 
IR (neat) 

v 3406, 1729, 1630, 1607, 1458, 1052, 938, 781 cm"' 
Mass (El) 
10 m/z 325 (M + ) 

[Example 1] 

1 7-Cyclopropylmethy l-4,5a-epoxy-3, 1 4^dihydroxy-6a-methylaminomorphinan 4 



20 




30 



35 



40 



45 



Naltrexone (1.0 g) and methylamine hydrochloride (0.99 g, 5 equivalents) were dissolved in methanol 
(15 ml) followed by stirring for 20 minutes at room temperature. This reaction solution was added to 
platinum oxide (0.05 g, 5 w%) in methanol (10 ml) activated in advance in a hydrogen atmosphere followed 
by hydrogenation for 4 hours at room temperature and atmospheric pressure. The catalyst was removed by 
Celite filtration and the solvent was distilled off. After adding saturated aqueous sodium bicarbonate (20 ml) 
and extracting with chloroform (20 ml x 2), the extract was washed with saturated brine and dried with 
anhydrous sodium sulfate, and the solvent was distilled off. The resulting dark reddish-violet oily substance 
was dissolved in chloroform (2 ml) followed by addition of ethyl acetate (4 ml) to obtain the target 
compound (0.83 g, yield: 79%) by crystallization. A portion of this compound was removed and various 
spectra were measured in the form of a hydrochloride, 
mp 270 • C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

& 0.40 (1H, m), 0.48 (1H, m), 0.61 (1H, m), 0.69 (1H, m), 0.95 (1H, m), 1.08 (1H, m), 1.47 (1H, m), 
1.70 (1H, d, J = 13.2 Hz), 1.81 (1H, m), 1.92 (1H, m), 2.49 (1H, m), 2.68 (3H, s), 2.72 (1H, m), 3.00 
(1H. m), 3.08 (2H, m), 3.26 (2H, m), 3.57 (1H, m), 4.01 (3H, m), 4.97 <1H, brs). 6.50 <1H, s), 6.65 
(1H, d, J = 8.3 Hz), 6.78 (1H, d, J = 8.3 Hz), 9.20 (2H, m) 
1 R (KBr) 

v 3200, 1510, 1464, 1238, 1116, 982, 859 cm" 1 , 
Mass (El) 

m/z 356 (M + ) (measured in the free form) 



50 



Elementary Analysis: As C21 H28N2O3 ^00.2^0 



Calculated values: 
Measured values: 



C 58.25; 


H 7.08; 


N 6.47; 


C 58.35; 


H 7.20; 


N6.44; 



CI 16.38 
CI 16.14 
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[Example 2] 

17-Cyclopropylmethyl-4 t 5a-epoxy-3J4i3-dihydroxy-6a-isobutylaminomorphinan 5 was obtained by fol- 
lowing the procedure of example 1 but using isobutylamine instead of methylamine. 



w 




5 

20 NMR (500 MHz, CDCI 3 ) 

5 0.22 (2H, m), 0.53 (2H, m), 0.84 (1H ( m), 0.92 (1H, m), 0.94 (3H, d, J = 6.7 Hz), 0.95 (3H, d, J = 6.1 
Hz), 1.40 (1H, dd, J = 14.7, 10.4 Hz), 1.57 (1H, m) f 1.68 (2H, m), 1.83 (1H, m), 2.30 (4H. m), 2.55 
(2H, m), 2.63 (2H, m), 3.00 (1H, d, J = 18.3 Hz), 3.06 (1H, d, J = 6.7 Hz), 3.18 (1H, dt, J = 13.4, 3.7 
Hz), 4.3-5.2 (3H, br), 4.66 (1H, d, J = 3.7 Hz), 6.46 (1H, d, J = 7.9 Hz), 6.64 <1H, d, J = 7.9 Hz) 

25 IR (neat) 

v 3350, 1609, 1460, 1249, 1118, 913 cm" 1 
Mass (El) 

m/z 398 (M + ) 

30 [Example 3] 

17-Cyclopropylmethyl-14^-hydroxy-4,5a-epoxy-6a-methylaminomorphinan 6 (yield: 75%) was obtained 
by following the procedure of example 1 but using 3-dehydroxynaltrexone 3 instead of naltrexone 
hydrochloride. 

35 



40 




50 NMR (500 MHz, CDCb) 

6 0.13 (2H. m), 0.54 (2H, m), 0.75 (1H, m), 0.86 (1H, m), 1.40 (1H, dd, J = 14.7, 5.5 Hz), 1.57 (1H, m), 
1.63 (1H, m), 1.72 (2H t m), 2.25 (2H, m), 2.36 (2H, m), 2.52 (3H, s). 2.65 (2H, m), 3.08 (3H, m), 4.70 
(1H, dd, J = 3.7, 1.8 Hz), 4.9-5.1 (1H, br), 6.56 (1H t d, J = 7.9 Hz), 6.61 (1H, d t J = 7.3 Hz), 7.04 (1H, 
t, J = 7.9 Hz) 

55 IR (neat) 

v 3372, 1 605, 1 560, 1 543, 1 458, 1 1 04, 864 cm" 1 
Mass (El) 

m/z 340 (M + ) 
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[Example 3] 

3-tert-butyldimethylsilyloxy-17-cyclopropylmethy^^^^ 7 
(yield: 50%) was obtained by following the procedure of example 1 but using 3-tert-butyldimethylsilyloxy~ 
5 17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6-oxomorphinan 2 instead of Naltrexone hydrochloride. 



OH 



io 




2 



20 NMR (90 MHz, CDCI 3 ) 

5 0.0-1.2 (5H, m), 0.19 (3H, s), 0.2 (3H, s), 1.0 (9H, s) t 1.3-1.9 (4H, m), 2.2-2.8 (7H, m), 2.56 (3H, s), 
3.0 (1H, d, J = 7.6 Hz), 3.0-3.3 (2H, m), 4.75 (1H, d, J = 3.6 Hz), 6.5 (1H, d, J = 7.2 Hz), 6.63 (1H, d, 
J = 7.2 Hz) 

25 [Example 4] 

60-(N-Benzyl)methylamino-1 7-cyclopropylmethyl-4,5a-epoxy-3,1 40-dihydroxymorphinan 8 



30 



35 




40 

10.1 g of Naltrexone hydrochloride was separated with 150 ml of a 4:1 solution of chloroform and 
methanol and 150 ml of saturated aqueous sodium bicarbonate. The aqueous layer was extracted twice with 
100 ml of a 4:1 solution of chloroform and methanol. The resulting organic layer was dried with anhydrous 
sodium sulfate followed by the addition of 3.26 g of benzoic acid and concentration after completely 

45 dissolving. After adequately drying the residue with a vacuum pump, the residue was suspended in 400 ml 
of benzene. After adding 5.2 ml of benzylmethylamine, 4.9 g of benzoic acid and 0.23 g of p-toluenesulfonic 
acid, the resulting mixture was stirred for 18 hours in a 110*C oil bath while boiling off the water. After 
distilling off 330 ml of benzene at atmospheric pressure, 330 ml of ethanol and 4 g of molecular sieves 4A 
were added to the reaction mixture followed by cooling to 0 • C. Next, 2.52 g of sodium cyanoborohydride 

50 was added followed by stirring for 2 hours at room temperature. After adding 200 ml of methanol to the 
reaction system, the molecular sieves was filtered out and the filtrate was concentrated. 200 ml of 
chloroform and 150 ml of saturated aqueous sodium bicarbonate were added to the resulting residue and 
the r suiting precipitat was filtered followed by separation. The aqueous layer was xtracted twice with 100 
ml of chloroform, and the organic layer was concentrated after drying with anhydrous sodium sulfat . The 

55 resulting crude product was purified with silica gel column chromatography (480 g ammonia saturated 
ammonium chloroform/chloroform = 2/1) to obtain 10.87 g of the oily target compound (yield: 91%). This 
was then recrystallized from methanol, 
mp 71-80*C (decomposition) 
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NMR (400 MHz, CDC! 3 ) 

6 0.09-0.13 (2H, m), 0.49-0.55 <2H, m), 0.79-0.88 (1H, m), 1.25-1.35 (1H, m), 1.43-1.49 (1H, m), 1.59- 
1.66 (2H, m). 1.87-2.00 (1H, m), 2.11 (1H, dt, J = 3.4, 11.7 Hz), 2.19-2.27 (1H, m), 2.34 (3H, s), 2.35 
(2H, d, J = 6.8 Hz), 2.50-2.59, (1 H, m), 2.56 (1 H, dd, J = 5.4, 1 8.1 Hz), 2.62 (1 H, dd, J = 4.4, 1 1 .7 Hz), 
5 2.99 (1 H, d, J = 1 8.1 Hz), 3.04 (1 H, d, J = 5.4 Hz), 3.53 (1 H, d, J = 1 3.2 Hz), 3.82 (1 H, d, J = 1 3.7 Hz)! 

4.68 (1H, d. J = 8.3 Hz), 6.51 <1H, d, J = 8.3 Hz), 6.65 <1H, d, J = 8.3 Hz), 7.20-7.35 <5H, m). 

IR (KBr) 

v 3428, 3220, 1638, 1615, 1502, 1458, 1375, 1330, 1238, 1147, 1116, 1033, 990, 917, 857, 735 cm"' 
Mass (El) 

10 m/z 446 (M + ), 355, 286, 160. 





Elementary Analysis: As CasHa^NsOa »0.5H2O 




Calculated values: 


C, 73.82; 


H, 7.74; 


N, 6.15. 


75 


Measured values: 


C, 73.94; 


H, 7.79; 


N, 6.08. 



[Example 5] 

17-Cyclopropylmethyl-4,5a-epoxy-6^-(N-benzyl)ethylamino-3,14jS-dihydroxymorphinan 9 (yield: 46%) 
was obtained by following the procedure of example 4 but using benzylethylamine instead of benzyl- 
methylamine. 



OH 



30 




1 



NMR (400 MHz, CDCI 3 ) 

5 0.05-0.18 (2H, m), 0.46-0.58 (2H, m), 0.77-0.89 (1H, m), 1.03 (3H, t, J = 7.1 Hz), 1.22-1.33 (1H, m), 
1.41-1.48 (1H, m), 1.55-1.65 <2H, m), 1.86-1.99 (1H, m), 2.11 (1H, dt, J = 3.9, 12.2 Hz), 2.20 (1H, dt! 
J = 4.9, 12.2 Hz), 2.33 (1H, dd, J = 6.8, 12.7 Hz), 2.36 (1H, dd, J = 6.8, 12.7 Hz), 2.50-2.75 (5H, m), 
2.98 (1H, d, J = 18.6 Hz). 3.03 (1H, d, J = 5.9 Hz), 3.56 (1H, d. J = 14.4 Hz), 3.87 (1H, d, J = 14.4 Hz)! 
4.59 (1H, d, J = 7.8 Hz), 4.85 (2H, brs), 6.50 (1H, d, J = 7.8 Hz), 6.63 (1H, d, J = 7.8 Hz), 7.18-7.32 
(3H, m), 7.40 (2H, d, J = 6.8 Hz). 
Mass (El) m/z 460 M + 
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[Example 6] 

1 7-Cyclopropylmethyl-4,5a-epoxy-3, 1 40-dihydroxy-60-methy laminomorphinan 1 0 



OH 




12.65 g of 60-(N-benzyl)methylamino-17-cyclopropylme^ g . 

2 hydrochloride (converted to a hydrochloride by established methods) was dissolved in 250 ml of methanol 
followed by the addition of 2.53 g of 5% palladium-carbon and stirring for 4 hours in a hydrogen 
atmosphere. After removing the catalyst using Celite, the filtrate was concentrated. 100 ml of a 4:1 solution 
of chloroform and ethanol and 100 ml of saturated aqueous sodium bicarbonate were added to the resulting 
residue to separate, and the aqueous layer was then extracted twice with 100 ml of a 4:1 solution of 
chloroform and ethanol. After drying the organic layer with anhydrous sodium sulfate, the dried organic 
layer was concentrated to obtain 8.00 g of crude product. This was then recrystallized from methanol to 
obtain 5.84 g of the target compound (yield: 67%). 
NMR (400 MHz, CDCb) 

5 0.10-0.14 (2H, m), 0.50-0.55 (2H, m). 0.79-0.86 (1H, m), 1.38 (1H, dt, J = 2.9 Hz, 12.8 Hz), 1.41-1.48 
(1H, m), 1.58-1.72 (2H, m), 1.78-1.91 (1H, m), 2.08-2.25 (2H, m), 2.36 (1H, d, J = 6.6 Hz), 2.45 (3H, 
s), 2.49-2.65 (3H, m), 3.00 (1H, d, J = 18.3 Hz), 3.05 (1H, d, J = 5.9 Hz), 4.48 (1H, d. J = 7.7 Hz), 6.54 
(1H, d, J = 8.1 Hz), 6.66 (1H, d, J = 8.1 Hz). 

IR (KBr) 

¥ 3380, 2926, 1638, 1607, 1462, 1255, 1180, 795 cm" 1 . 
Mass (El) 

m/e 356 M + 



Elementary Analysis: C21H28O3N2 


Calculated values: 
Measured values: 


C, 70.76; 
C. 70.51 ; 


H, 7.92; 
H, 7.94; 


N, 7.86. 
N, 7.84. 



[Example 7] 

17-Cyclopropylmethyl-4,5a-epoxy-6)9-ethylamino-3,14)S-dihydroxymorphinan 11 (yield: 95%) was ob- 
tained by following the procedure of example 6 but using 6j9-(N-benzyl)ethylanriino-17-cycloprppylmethyl- 
4,5a-epoxy-3,140-dihydroxymorphinan 9 • 2 hydrochloride for the starting material instead of 60-(N- 
benzyl)methylamino~1 7-cyclopropylmethyl-4,5a-epoxy-3,1 40-dihydroxymorphinan 8- 2 hydrochloride. 
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OH 




NH 
*>Et 



OH 

10 

' 11 



NMR (500 MHz, CDCb + D20) 
75 5 0.08-0.17 (2H, m), 0.49-0.56 (2H, m), 0.78-0.87 (1H, m), 1.16 (3H, t, J = 7.1 Hz), 1.37 (1H, dt. J = 2.9, 
13.2 Hz), 1.40-1.45 (1H, m), 1.57-1.61 (1H, m), 1.66-1.71 (1H, m), 1.83 (1H, dq, J =2.9, 13.2 Hz),' 
2.13 (1H, dt, J = 12.1, 3.3 Hz), 2.20 (1H, dt, J = 12.1. 4.8 Hz), 2.34 (1H, dd, J = 12.8, 6.6 Hz), 2.37 
(1H, dd, J = 12.8, 6.6 Hz), 2.52-2.69 (4H, m), 2.80 (1H, dq, J = 11.4, 7.0 Hz), 3.00 (1H, d, J = 18.3 
Hz), 3.05 (1H, d. J = 5.9 Hz), 4.46 (1H, d, J = 7.7 Hz), 6.54 (1H, d, J = 8.1 Hz). 6.67 (1H, d J = 81 
20 Hz). 
Mass (El) 

m/e 370 M + 

[Reference Example 6] 

25 

17-Allyl-3,14j9-dihydroxy-4,5a-epoxy-6a-methylaminomorphinan 12 



1 7-Allyl-3, 1 40-dihydroxy-4,5a-epoxy-60-methy lamrnomorphinan 1 3 



OH 




NH 
bAe 

^^OH T" Y~ «• 



12 

40 



11 



Naloxone hydrochloride (3.0 g), methylamine hydrochloride (5.57 g) and sodium cyanoborohydride 
(0.33 g) were suspended in anhydrous methanol (40 ml) and stirred for 17 hours at room temperature. After 

45 addition of concentrated hydrochloric acid (1.0 ml) and removal of solvent by distillation, distilled water (50 
ml) was added followed by washing with chloroforn (20 ml). Saturated aqueous sodium bicarbonate (10 ml) 
was added to make the solution basic followed by extraction with chloroform (30 ml x 3). After drying with 
anhydrous magnesium sulfate, the solvent was distilled off. The resulting crude product was purified with 
silica gel column chromatography (Merk 7734 100 g; ethyl acetate/methanol/aqueous ammonia = 90/10/1- 

50 >80/20/2) to obtain the target compound in the form of a pure fraction (12 0.4 g, 12%; 13 0.8 g, 24%). 
Compound 12 — 
NMR (400 MHz, CDCb) 

6 0.87 (1H, m), 1.39 (1H, m), 1.66 (3H, m), 2,19 (1H, dt, J = 12.2, 4.9 hz), 2.29(1 H, dt, J = 12.7, 3.4 
Hz), 2.55 (3H, m), 2.59 (3H, s), 2.90 (1H, d, J = 6.4 Hz), 3.09 (2H, m), 3.18 (1H, m), 4.76 (1H, d, 
55 J = 3.4 Hz), 4.7-4.9 (1H, br), 5.17 (2H, m), 5.80 (1H, m), 6.50 (1H, d, J = 7.8 Hz), 6.69 (1H, d, J = 7.8 

Hz) 

IR (neat) 

v 3400, 1618, 1450, 1386, 1160, 1067, 750 cm- 1 . 
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Mass (El) 

m/z 342 (M + ) 
Compound 13 
NMR (500 MHz, CDCb) 

5 8 1.42 (2H, m), 1.61 (2H, m). 1.91 (1H, dq, J = 12.8, 3.1 Hz), 2.16 (2H, m), 2.47 (3H, s), 2.56 (3H, m), 
2.87 (1H ( d. J = 5.5 Hz), 3.03 (1H, d, J = 18.3 Hz), 3.11 (2H, d. J = 6.7 Hz), 4.51 (1H, d, J = 7.9 Hz), 
4.7-5.2 (3H, br). 5.18 (2H, m). 5.79 (1H, m), 6.55 (1H, d, J =7.9 Hz), 6.64 <1H, d, J = 7.9 Hz) 
IR (neat) 

v 3400, 1560, 1543, 1458, 1255, 1036, 731 cm" 1 . 
70 Mass (El) 

m/z 342 (M + ) 



[Reference Example 7] 



75 i7-Cyclopropylmethyl-7,8-didehydro-4,5a-epoxy-14^hydroxy 

(yield: 40%) 1 4, and 1 7-cyclopropylmethyl-4,5a-epoxy-1 40-hydroxy-3-methoxy-6/HN-methylamino)- 
morphinan (yield7~23%) 15 were obtained by following the procedure of reference example 6 but using 17- 
cyclopropylmethyl-7,8-didehydro-4,5a-epoxy-14^-hydroxy-3-methoxymorphinan-6-one instead of naloxone 
hydrochloride. 

20 Compound 14 




1A 



35 NMR (500 MHz, CDCb) 

5 0.13-0.18 (2H, m), 0.53-0.59 (2H, m), 0.88 (1H, m), 1.78 (1H, d, J = 7.8 Hz), 2.38 (2H, d, J = 7.8 Hz), 
2.40 (1H, d, J =6.3 Hz), 2.44 (1H, dd, J = 12.7, 6.3 Hz), 2.50 (1H, dd, J = 18.6, 6.8 Hz), 2.58 (3H, s), 
2.72 (1H, d, J = 7.8 Hz), 3.08 (1H, d, J = 18.6 Hz). 3.35 (1H, d, J = 6.8 Hz), 3.65 (1H, m), 3.84 (3H, s), 
4.97 (1H, br), 4.99 (1H, dd, J =5.9, 1.5 Hz), 5.54 (1H, dd. J = 9.8, 2.9 Hz), 5.88 (1H, dt, J = 9.8, 1.5 
40 Hz), 6.51 (1 H, d, J = 7.8 Hz), 6.63 (1 H, d, J = 7.8 Hz). 

IR (neat) 

v 3342, 2938, 1508, 1456, 1284, 1205, 1123, 1054, 1017, 748 cm' 1 
Mass (El) 

m/z 368 (M + ) 
45 Compound 15 



50 



55 
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70 




mp 121 .5-1 23.5 'C (ethylacetate-ether) 
NMR (400 MHz, CDCI 3 ) 

5 0.09-0.16 (2H, m), 0.50-0.56 (2H, m), 0.84 (1H, m), 1.36 (1H, td, J = 12.7, 3.9 Hz), 1.44 (1H, dd, 
J = 12.7, 2.4 Hz), 1.61 (1H, dt, J = 13.2, 3.4 Hz), 1.66-1.83 (2H, m), 2.10 (1H, td, J = 12.2. 3.9 Hz)! 
20 2.23 (1H, td, J = 12.2, 4.9 Hz), 2.36 <2H, dd. J = 6.4, 1.5 Hz), 2.43 (1H, m), 2.48 (3H, s). 2.57-2.66 

(2H. m), 3.03 (1H, d, J = 18.6 Hz), 3.08 (1H, d, J = 5.9 Hz), 3.87 (3H, s). 4.45 (1H, d, J = 6.8 Hz), 6.61 
(1 H, d, J = 8.3 Hz), 6.72 (1 H, d, J = 8.3 Hz). 

IR (KBr) 

v 3390, 3344, 2944, 2802, 1632, 1611, 1504, 1446, 1282, 1263, 1044, 980, 901 cm" 1 
25 Mass (El) 

m/z370 (M + ). 

[Reference Example 8] 

30 3-tert-butyldimethylsilyloxy-17-c^^ 

dichlorophenylmethanesulfonamido)morphinan 1 6 



35 




i 

—Si- 

-h 



203.9 mg of 3-tert-butytdimethylsilyloxy-17-cyclopropylmethyl-4,5a-epoxy-14/3-hydroxy-6a- 
methylaminomorphinan 7 obtained in reference example 5 was dissolved in 3 ml of pyridine followed by the 
addition of 124 mg of 3,4-dichorophenylmethanesufonylchloride and stirring for 30 minutes at room 
50 temperature. After concentrating the reaction system, 3 ml of saturated aqueous sodium bicarbonate and 3 
ml of chloroform were added to separate layers, after which the aqueous layer was extracted twice with 3 
ml of chloroform. After drying with anhydrous sodium sulfate, the organic layer was concentrated to obtain 
the oily crude product. This was then purifi d with silica gel column chromatography (30 g b nzene/ethyl 
acetate = 5/1 ) to obtain 235.4 mg of the target compound (yield: 78%). 
55 NMR (500 MHz, CDCI3) 

5 0.09-0.16 (2H, m), 0.15 (3H, s). 0.21 (3H, s). 0.51-0.57 (2H, m), 0.80-0.89 (1H, m), 0.97 (9H, s), 1.21- 
1.30 (2H, m), 1.42-1.49 (2H, m), 1.71 (1H, dt, J = 14.7. 9.5 Hz), 2.15 (1H, dt, J = 12.5, 5.1 Hz), 2.22 
(1H, dt. J = 12.5, 3.7 Hz), 2.30 (1H, dd, J = 12.8, 6.6 Hz), 2.35 (1H, dd, J = 12.8, 6.6 Hz), 2.56 (1H. 
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dd, J = 18.7, 7.0 Hz). 2.60-2.65 <1H, m), 2.89 (3H, s), 3.01 (1H, d, J = 18.7 Hz), 3.05 (1H, d. J = 7.0 
Hz), 4.16 (1H, d, J = 13.9 Hz), 4.19 (1H, d. J = 13.9 Hz), 4.22-4.28 (1Hm), 4,41 (1H. d, J = 3.3 Hz), 
4.90 (1H, brs). 6.48 <1H, d, J = 8.1 Hz), 6.62 (1H, d, J = 8.1 Hz), 7.31 (1H, dd, J = 8.1, 2.2 Hz), 7.46 
(1H, d, J = 8.1 Hz), 7.53 (1H, d, J = 2.2 Hz). 
5 Mass (El) 

m/z 692 M + 

[Reference Example 9] 

70 3-tert-butyldimethylsilyloxy-17-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6a-(N- 

methylphenylmethanesulfonamido)morphinan 17 (yield: 50%) was obtained by following the procedure of 
reference example 8 but using phenylmethanesulfonylchloride instead of 3,4-dichlorophenylmethanesul- 
fonylchloride. 



20 




11 



NMR (500 MHz, CDCfe) 

5 0.08-0.13 (2H, m), 0.14 (3H, s), 0.20 (3H, s). 0.50-0.55 (2H, m), 0.79-0.87 (1H f m), 0.97 (9H, s), 1.10- 
30 1.22 (2H, m), 1.37-1.43 (2H, m), 1.64 <1H, dt, J = 15.0, 9.5 Hz), 2.12 (1H, dt. J = 12.5, 5.1 Hz). 2.20 

(1H, dt, J = 12.5, 3.3 Hz),2.29 (1H, dd, J = 12.5, 6.6 Hz), 2.33 (1H, dd. J = 12.5, 6.6 Hz), 2.54 (1H, dd, 
J = 18.7, 7.0 Hz), 2.59-2.63 (1H, m), 2.83 (3H, s), 2.99 (1H, d, J = 18.7 Hz), 3.02 (1H, d. J = 7.0 Hz), 
4.19-4.24 (1H t m), 4.24 (1H, d, J = 13.9 Hz), 4.28 (1H, d, J = 13.9 Hz), 4.34 (1H, d, J = 2.9 Hz), 4.88 
(1H, brs), 6.46 (1H, d, J = 8.1 Hz), 6.61 (1H, d, J = 8.1 Hz), 7.32-7.40 (3H, m), 7.42-7.47 (2H, m). 
35 Mass (El) 

m/z 624 M + 

[Reference Example 10] 

40 5^Methylnaltrexone-0-methyloxime(17-cyclopropylm^ 
methoxyimtnomorphinan) 18 



45 



50 




13. 



55 

109.3 mg of 50-methylnaltrexone (0.326 mmol) and 37.2 mg of methoxyamine hydrochloride (0.445 
mmol) were dissolved in 1.6 ml of m thanol followed by the addition of 0.17 ml of 10% aqueous sodium 
hydroxide to this solution and refluxing while heating. After 8.5 hours part way through the refluxing period, 
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a solution of 36.1 mg (0.432 mmol) of methoxyamine hydrochloride in 0.5 ml of methanol was added and 
refluxing was continued until a total of 23 hours had elapsed. After allowing the reaction solution to cool to 
room temperature by standing, 5 ml of water and 1 ml of saturated aqueous sodium bicarbonate were 
added followed by extraction with 2 x 5 ml of chloroform. The organic layers were combined and dried with 
5 anhydrous sodium sulfate followed by concentration to obtain 107.4 mg of the unpurified target compound. 
This unpurified compound was used in the following reaction without being purified. 
NMR (400 MHz, CDCb) 

6 0.13 (2H, m), 0.53 (2H, m), 0.84 (1H, m), 1.37 (1H, m), 1.43 (1H, dd, J = 14.1, 3.4 Hz), 1.62 (1H, m) 
1.71 (3H, s), 2.23-2.30 (3H, m), 2.30 (1H, br s, OH), 2.37 (2H, d, J = 6.5 Hz), 2.55 (1H, dd, J = 18.3,' 
70 6.1 Hz), 2.71 (1H, m), 3.00 (1H, d, J = 18.3 Hz), 3.04 (1H, d, J =6.1 Hz), 3.14 (1H, ddd. J = 14.7, 3.2, 

3.2 Hz), 3.80 (3H, s), 4.95 (1 H, br s, OH), 6.55 (1 H, d, J = 8.0 Hz), 6.70 (1 H, d, J = 8 0 Hz) 

IR (KBr) 

y 3380, 1638, 1620, 1510, 1460, 1377, 1336, 1241, 1118, 1038, 953, 866, 752 cm" 1 
Mass (El) 
75 m/z 384 (M + ). 

[Reference Example 11] 

1 7-Cyclopropylmethyl-3, 1 40-dihydroxy-4,5a-epoxy-50-methy l-6a-aminomorphinan 1 9 

20 — 



OH 



25 




30 

12 



101.0 mg (approximately 0.26 mmol) of the unpurified 50-methylnaltrexone-O-methyloxime 18 obtained 
35 in reference example 10 was dissolved in 2.5 ml of anhydrous THF in the presence of argon gas followed 
by cooling to 0'C. After adding 1.31 ml of an anhydrous THF solution of 1.0 M borane»THF complex to this 
solution, the solution was refluxed for 18.5 hours while heating. After cooling the reaction solution to 0 # C 
and slowly adding 10 ml of 2 N hydrochloric acid, the solution was -again refluxed for 40 minutes while 
heating. The reaction solution was cooled to 0'C followed by the addition of 4 ml of 5 N aqueous ammonia 
40 and 2 ml of saturated aqueous sodium bicarbonate, and extraction with 3 x 5 ml of chloroform-methanol 
(4:1). The organic layers were combined and dried with anhydrous sodium sulfate followed by concentration 
to obtain 89.6 mg of the unpurified target compound. This unpurified compound was then used in the 
following reaction without being purified. 
NMR (400 MHz, CDCI3) 

45 6 0.12 (2H, m). 0.53 (2H, m) t 0.83 (1H, m) f 1.37-1.84 (5H, m) ( 1.63 (3H, s), 2.15-2.28 (2H, m), 2.33 
(2H, d, J = 5.7 Hz), 2.60 (1H, dd, J = 18.5, 6.3 Hz), 2.67 (1H, m), 2.99 (1H, d. J = 18.5 Hz), 3.00 (3H, 
br s, OH, NH2), 3.02 (1H, d, J = 6.3 Hz), 3.14 (1H, dd, J = 8.8, 3.8 Hz), 4.90 (1H, br s, OH), 6.49 (1H 
d, J = 8.0 Hz). 6.63 (1 H, d, J = 8.0 Hz). 

IR (KBr) 

so v 3376, 3082, 1611, 1502, 1460, 1379, 1332, 1245, 1122, 1038, 944, 868, 803 cm" 1 
Mass (El) 

m/z 356 (M + ). 
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[Example 8] 

6^-(N-Ben2yl)methylamino07-cyclopropylmethyl-4 1 5o-epoxy-3J4/3-dihydroxymorphinan 8 




50.08 g (0.108 mol) of naltrexone benzoate was suspended in THF (350 ml) followed by the addition of 
19.61 g (0.162 mol) of benzylmethyfamine. A Soxhlet extractor containing molecular sieves 4A (50 g) was 
attached followed by refluxing for 23 hours while heating. After adding methanol (200 ml) to the reaction 
system, 10.2 g (0.162 mol) of sodium cyanoborohydride was dissolved in methanol (50 ml) and added to 
the reaction mixture followed by stirring for 30 minutes. After stirring, the solvent was distilled off and 
ethylacetate (400 ml) and 1% aqueous sodium bicarbonate (400 ml) were added to the residue to separate 
layers. The aqueous layer was re-extracted with ethylacetate (80 ml). The resulting organic layer was 
washed with saturated brine (250 ml) and concentrated after drying. Methanol (240 ml) was added to the 
resulting residue to recrystallize and obtain 42.68 g of the target substance (yield: 88%). The data of this 
compound is the same as that shown in example 4. 



An isomer mixture of 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6j3-methylaminomorphinan 20 and 
17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6a-methylaminomorphinan 21 (20:21 = approximately 2:1, 
44%) was obtained by following the procedure of example 8 but using l4-dihydroxynaltrexone instead of 
naltrexone benzoate. 



Mixture of Compound 20 and Compound 21 
NMR (400 MHz, CDCI 3 T — 

5 0.08-0.17 (2H, m), 0.49-0.55 (2H, m), 0.8-2.5 (12H), 2.42 (2.1 H, s), 2.54 (0.9H, s), 2.7-2.9 (2H), 3.36 

(0.7H, m), 3.41 (0.3H, m), 4.36 (0.7H, d. J = 7.3 Hz), 4.78 (0.3H, d, J = 2.9 Hz), 6.48-6.56 (1H, m), 

6.64-6.68 (1 H, m) 

IR (neat) 

* 2932, 1609, 1454, 1325, 1259, 911, 731 cm" 1 
Mass (El) 

m/z 340 (M + ) 



[Example 9] 




24 



21 
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[Example 10] 

17-Cyclopropylmethyl-4,5a-epoxy-3J4^-dihydroxy-6)3-methylaminomorphinan 10 • phthalate 



w 




10. 



42.58 g (0.0953 mot) of 6^-(N-ben2yl)methylamino-17-cyclopropylmethyl-4,5o-epoxy-3,14^-dihydrox- 
ymorphinan 8 and 17.42 g (0.105 mol) of phthalic acid were dissolved in 500 ml of methanol followed by 
the addition of 12.7 g of 10% palladium-carbon and stirring for 12 hours in a hydrogen atmosphere. After 

20 the atmospheric hydrogen was replaced to nitrogen, 300 ml of methanol was added followed by refluxing 
while heating. After dissolving the precipitated crystals, the catalyst was filtered out during heating using 
Celite. After distilling off 200 ml of filtrate by atmospheric pressure condensation, the remaining filtrate was 
allowed to stand undisturbed to recrystallize and obtain 26.82 g of the target compound (yield: 54%). 
mp 151-164*C (decomposition) 

25 NMR (400 MHz, D20) 

5 0.40-0.50 (2H, m), 0.73 (1H, m), 0.82 <1H, m), 1.08 (1H, m). 1.56 (1H, m), 1.67 (1H, m), 1.85 (1H, 
m), 1.89-2.02 (2H, m), 2.52 (1H, ddd, J = 13.2, 13.2, 4.9 Hz), 2.75 (1H, ddd t J = 12.9, 12.9, 4.2 Hz), 
2.78 (3H, s), 2.93-3.04 (2H, m), 3.16-3.25 (2H, m), 3.32-3.43 (2H, m), 4.07 (1H, br d, J = 5.9 Hz), 
4.99 (1H, d, J = 7.3 Hz), 6.85 (1H, d, J = 8.0 Hz), 6.90 (1H, d, J = 8.0 Hz), 7.34-7.39 (2H, m) 7 43- 
30 7.48 (2H, m). 

IR (KBr) 

v 3388, 3032, 1605, 1557, 1510, 1460, 1367, 1330, 1243, 1168, 1120, 1035, 992, 936, 859. 770 cm' 1 
Mass (FAB) 

m/z357 ((M + H) + ). 



Elementary Analysis: As C 2 1 H 28 N 2 O3 • Cs H 6 0 4 • 0.8H 2 O 


Gated. 
Found. 


C. 64.86: 
C, 64.93; 


H. 6.68: 
H.6.61; 


- N, 5.22. 
N, 5.23. 



[Example 1 1 ] 

17-Cyclopropylmethyl-4,5a-epoxy-3,14j8-dihydroxy-6a-(N-methyl-3,4-dichlorophenylacetoamido)morphinan. 
hydrochlorid 



50 



55 




1 
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8.9 g of IT-cyclopropylmethyl^.Sa-epoxy-aj^-dihydroxy-ea-methylaminomorphinan 4 obtained in 
example 1 was dissolved in 180 ml of chloroform. After adding 10.4 ml of triethylamine, 10.4 ml of 3,4- 
dichlorophenylacetyl chloride (obtained by converting commercially available carboxylic acid into an acid 
chloride by established methods) was added dropwis at 0*C. After completion of dropwise addition, the 
reaction solution was stirred for 1 hour at room temperature followed by the addition of 150 ml of saturated 
aqueous sodium bicarbonate to the reaction system to separate. The aqueous layer was then extracted 
twice with 100 ml of chloroform. After drying with anhydrous sodium sulfate, the organic layer was 
concentrated. The resulting residue was dissolved in a mixed solvent of 140 ml of methanol and 14 ml of 
chloroform followed by the addition of 1.7 g of potassium carbonate at room temperature and stirring for 30 
minutes. 100 ml of water and 350 ml of chloroform were then added to the reaction solution to separate 
layers, and the aqueous layer was extracted twice with 80 ml of chloroform. After drying with anhydrous 
sodium sulfate, the resulting organic layer was concentrated. The resulting residue was recrystallized from a 
2:1 mixture of ethylacetate and methanol to obtain 8.15 g of the free base form. This was then dissolved in 
a mixed solvent of chloroform and methanol followed by concentration after adjusting to pH 3 by addition of 
methanol solution of hydrochloride. This solution was re-precipitated from chloroform, methanol and ether to 
obtain 8.44 g of the target compound (yield: 58%). 
mp 252-254 *C 
NMR (400 MHz, DMSO-d 6 ) 

8 0.43 (2H, m), 0.65 (2H, m). 1.05 (1H, m), 1.16 (1.5H, m), 1.37 (1H, m), 1.58 (2H, m), 1.92 (1H m) 

2.43 (1H, m), 2.68 (1H, m), 2.81 (0.5H, s), 2.96 (2.5H, s), 3.05 (2.5H, m), 3.30 (2H, m), 3.85 (3H, m)! 

4.48 (0.2H, m), 4.62 (0.8H, d, J = 3.9 Hz), 4.75 (0.2H, m), 4.96 (0.8H, m), 6.21 (0.8H, m). 6.46 (0.2H, 

m), 6.58 (1H, d, J = 8.3 Hz), 6.72 (1H, d, J = 8.3 Hz), 7.25 <1H, m), 7.55 (2H, m), 8.80 (1H, brs) 9 32 

(1H,brs) 

IR (KBr) 

y 3370, 1620, 1510, 1473, 1120, 1035, cm" 1 . 
Mass (FAB) 

m/z 543 (M + H) + 



Elementary Analysis: As C29H 3 2N 2 04Cl2«HCI -0.5^0 



Calcd. 


C, 59.14; 


H, 5.82; 


N, 4.75; 


CI, 18.06 


Found. 


C, 59.34; 


H, 5.78; 


N, 4.78; 


CI, 17.78 



[Examples 12-40] 

17-Cyclopropylmethyl-4,5a-epoxy-3,14)8-dihydroxy-6a-(N-methyl-3-phenylpropionamido)- 
morphinan . tartrate 22 (yield: 84%). 1 7-cyclopropy lmethyl-3, 1 4£-dihydroxy-4,5a-epoxy-6a-(N-methyl- 
phenylacetamido)morphinan. hydrochloride 23 (yield: 70%), 17-cyclopropylmethyl-3,14)3-dihydroxy-4,5a- 
epoxy-6a-(N-methylcinnamamido)morphinan* hydrochloride 24 (yield: 74%), 17-cyclopropylmethyl-3,14j9- 
dihydroxy-4,5a-epoxy-6a-(N-methylacetamido)morphinan- hydrochloride 25 (yield: 93%), ' 17- 
cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6a-(N-methyl-3-bromophenylacetamido)- 
morphinan^hydrobromate 26 (yield: 85%), 17-cyclopropylmethyl-3,14)J-dihydroxy-4,5a-epoxy-6a-(N-methyl- 
3,4-dichlorobenzamido) morphinan •hydrochloride 27 (yield: 58%), 17-cyclopropylmethyl-3,14/3-dihydroxy- 
4,5a-epoxy-6a-(N-methyl-4-bromophenylacetamido)morphinan« hydrobromide 28 (yield: 73%), 17- 
cyclopropyimethyl-4,5a-epoxy-3,14£-dih^^ 

morphinan. hydrochloride 29 (yield: 52%), 1 7-cyclopropylmethy 1-3,1 4j9-dihydroxy-4,5a-epoxy-6a-[(R)-N- 
methylmethoxyphenylacetamido] morphinan* hydrochloride 30 (yield: 98%), 17-cyclopropylmethyl-3,14j8- 
dihydroxy-4,5a-epoxy-6a-[(S)-N-methylmethoxyphenylacetamldo]morphinan« hydrochloride 31 (yield: 70%), 
17-cyclopropylmethyl-4,5a-epoxy-3^^ Xar l 
trate 32 (yield: 85%), 1 7-cyclopropy lmethyl-3, 14/S-dihydroxy-4, 5a -epoxy-6a-(N-methylcyclchexylcarbox- 
yamido) morphinan •hydrochloride 33 (yield: 58%), 1 7-cyclopropy lmethyl-3, 140-dihydroxy-4,5a-epoxy-6a- 
(N-methyl benzamido)morphinan« hydrochloride 34 (yield: 52%), 17-cyclopropylmethyl-3.140-dihydroxy-4 
,5a-epoxy-6a-(N-methyl-4-ph nylbutyramido)morphinan» hydrochloride 35 (yield: 80%), 17- 
cyclopropylmethyl-3,14^-dihydroxy-4 t 5a-epoxy-6^-(N-methyl-6-phenylhexanamido)- 

morphinan. hydrochloride 36 (yield: 63%), 1 7-cyclopropy lmethyl-3, 1 40-dihydroxy-4,5a-epoxy-6a-(N-methyl- 
3-fluorophenylacetamido)morphinan. hydrochloride 37 (yield: 57%), 1 7-cyclopropy lmethyl-3, 140-dihydroxy- 
4,5a-epoxy-6a-(N-methylphenoxyacetamido) morphinan* hydrochloride 38 (yield: ' 86%), 17- 
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cyclopropylmethyl-3,1 4^-dihydroxy-4,5a-epoxy-6a-(N-methylhexanamido)morphinan • tartrate 39 (yield: 
68%), 17-cYclopropytmethyl-3,14^-dihydroxy-4 ( 5a-epoxy-6a-(N-methylheptanamldo)morph 40 - 

(yield: 81%), 17-cyclopropylmethyl-3.14^dihydroxy-4,5a-epo 

morphinarrtartrat 41 (yield: 65%), 1 7-cyclopropylmethy 1-3,1 40-dihydroxy-4,5a-epoxy-6a-(N-methy Iben- 
zyloxycarbamido)morphinan» tartrate 42 (yield: 61%), 17-cyclopropylmethyl-3,14)5-dihydroxy-4,5a-epoxy-6a- 
(N-methyl-4-nitrobenzyloxycarbamido)morphinarr hydrochloride 43 (yield: 68%), 17-cyclopropylmethyl-4 
,5a-epoxy-3,140-dihydroxy-6a-[N-methyl-(3-pyridyl)^^ 44 (yield: 

31 %), 1 7-cyclopropylmethy l-4,5a-epoxy-3, 1 4/S-dihydroxy-6a-(N-methy Ithiophenoxyicetamido)- 

morphinarr tartrate 45 (yield: 50%), 17-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6a-(N-methylhep- 
tanamido)morphinan* hydrochloride^ (yield: 62%), 17-cyclopropylmethyl-4,5a-epoxy-3,140-dihydroxy-6a- 
(N-methylbutyroxycarbamido)morphinarr tartrate 47 (yield: 70%), ^-cyclopropylmethyl-^Sa-epoxy-S.U^- 
dihydroxy-6a-(N-methyl-3-cyclopentylpropionamido) morphinarr tartrate 48 (yield: 84%), 17- 
cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-2-methoxyethoxyca>bamido)^ tar- 
trate 49 (yield: 70%), and 17-cyclopropylmethyl-4 t 5a-epoxy-3,14^-dihydroxy-6a-(N-methyl-trans-3-cycl- 
ohexylacrylamido)morphinarr hydrochloride 50 (yield: 72%) were obtained by following the procedure of 
example 11, but using 3-phenylpropionyl chloride, phenylacetyl chloride, trans-cinnamoyl chloride, acetyl 
chloride, 3-bromophenylacetyl chloride, 3,4-dichlorobenzoyl chloride, 4-bromophenylacetyl chloride, R-(-)-2- 
phenylpropionyl chloride, R-(-)-methoxyohenylacetyl chloride, S-( + )-methoxyphenylacetyl chloride, S-( + )-2- 
phenylpropionyl chloride, cyclohexanecarbonyl chloride, benzoyl chloride, 4-phenylbutanoyl chloride, 6- 
phenylhexanoyl chloride, 3-fluorophenylacetyl chloride, phenoxyacetyl chloride, hexanoyl chloride, hep- 
tanoyl chloride, 3-(3-pyridyl)propionyl chloride, benzyl chloroformate, 4-nitrobenzyl chloroform ate, 3-pyridyl- 
methyl chloroformate, thiophenoxyacetyl chloride, heptanoyl chloride, butyl chloroformate, 3-cyclopentyl- 
propionyl chloride, 2-methoxyethyl chloroformate and trans-3-cyclohexylacryloyl chloride instead of 3,4- 
dichlorophenylacetyl chloride. 
Compound 22 



mp >203 • C (decomposition) 

NMR (500 MHz, DMSO-d 6 ) 

5 0.13-0.27 (2H, m), 0.47-0.59 (2H, m), 0.80-0.95 (1H, m), 1.06-1.57 (5H, m), 1.68-1.79 (1H, m), 1.95- 
2.33 (2H, m), 2.57-2.89 (6H, m), 2.88 (2.1 H, s), 3.17 (0.9H, s), 3.00-3.53 (3H, m), 3.45 (3H, brs), 4.09 
(1H, s), 4.29-4.36 (0.3H, m), 4.54 (0.7H, d, J = 3.7 Hz). 4.54-4.59 (0.3H, m), 4.92 (0.7H, m), 6.51 
(0.7H, d, J = 8.0 Hz), 6.49-6.52 (0.3H, m), 6.62 (1H, d, J =8.0 Hz), 7.05-7.31 (5H, m), 9.10 (1H, brs). 

IR (KBr) 

v 3420. 1605. 1460, 1174, 1120, 1073, 1036 cm" 1 . 
Mass (El) 

m/z = 488 M + . 



OH 




22 



Elementary Analysis: As C30H3GN2O4-O.5C4H6Os-O.2H2O 



Calcd. C, 67.75; H, 7.00; N, 4.94. 

Found. C, 67.79; H, 7.09; N, 5.04. 



Compound 23 
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Me. 



70 



22. 



15 



20 



25 



mp 253.0-257.0 ° C (decomposition, ether) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.40 (1H, m), 0.47 (1H, m), 0.60 (1H, m), 0.69 (1H, m), 1.05 (1H, m), 1.09 <1H, m), 1.34 (1H, m), 
1.47 (1H, m), 1.56 (1H, dd, J = 14.7, 9.3 Hz), 1.61 (1H, d, J = 13.7 Hz), 1.91 (1H, m), 2.36-2.52 (2H, 
m). 2.69 (1H, m), 2.80 (0.8H, s), 2.93 (1H, m), 2.95 (2.2H, s), 3.15 (1H, d, J = 12.2 Hz), 3.09 (1H, dd, 
J = 19.8, 7.1 Hz), 3.76 (2H, s). 3.89 (1H, br s). 4.27 (0.27H, s), 4.51 (0.27H, m), 4.63 (0.73H, d, 
J = 3.4 Hz), 5.00 (0.73H, dt, J = 13.7, 3.4 Hz), 6.20 (0.73H, brs), 6.40 (0.27H, m), 6.58 (1H, d, J = 8.3 
Hz), 6.72 <1H, dd, J = 8.3. 2.0 Hz), 7.22-7.29 (2H, m), 7.30-7.38 (3H, m), 8.80 (1H, br s), 9.29 (1H, 
d, J = 5.9 Hz). 

IR (KBr) 

v 3400. 3100, 2952, 1620, 1508, 1475, 1319, 1120, 1036, 806 cm" 1 . 
Mass (FAB) 

m/z 475 (M + X) + . 





Elementary Analysis: As C29H35N2O4 CI -0.3^0 


30 


Calcd. 
Found. 


C, 67.44; 
C, 67.45; 


H, 6.95; 
H, 7.15; 


N, 5.43; 
N, 5.40; 


CI, 6.86. 
CI, 6.99. 



Compound 24 



35 



40 



OH 




Xx° l 




45 



2A 



so 



55 



mp 254-257 -C 

NMR (400 MHz, DMSO-ds) 

5 0.21 (2H, m), 0.52 (2H, m). 0.91 (1H, m), 1.20 (1.5H, m), 1.48 (3H, m). 1.78 (1H, m). 2.26 (2.5H. m), 
2.58 (1H, m), 2.73 (2H, m), 2.91 (0.5H, s), 3.06 (1H. m), 3.09 (2.5H. m), 3.20-3.90 (4H, br), 4.03 (1H, 
s), 4.5-5.1 (2H, m), 6.52 (1H t d, J = 7.9 Hz), 6.62 (1H. d, J = 7.9 Hz), 7.09 (0.2H, d, J = 15.9 Hz), 7.23 
(0.8H, d, J = 15.9 Hz), 7.40-7.60 (4H, m), 7.60-7.80 (2H, m), 8.80-9.20 (1H, br). 

IR (KBr) 

y 3400, 1644, 1593, 1317, 1118, 1038, 768 cm" 1 . 
Mass (FAB) 

m/z 487 (M + H) 
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Elementary Analysis: As C3 2 H 3 7N 2 O7»0.8H2O 


Calcd. 
Found. 


C. 66.72; 
C, 66.56; 


H, 6.75; 
H, 6.74; 


N, 4.86 
N, 5.08 



Compound 25 




20 



25 



30 



mp >300.0 - C (decomposition, ether) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.40 (1H, m), 0.48 (1H, m), 0.61 (1H, m), 0.69 (1H, m), 1.05 (1H f m), 1.13 <1H, m), 1.33 <1H, m), 
1.55 (1H, dd, J = 15.3, 9.8 Hz), 1.59 (1H, d, J = 14.0 Hz),1.92 (1H, dt t J = 15.3, 9.5 Hz), 2.05 (2.5H, 
s), 2.13 (0.5H, s), 2.43 (1H, dt, J = 13.4, 4.9 Hz), 2.69 (1H, m), 2.77 (0.5H, s), 2.89 (2.5H, s), 2.94 
(1H, dd, J = 13.1, 7.0 Hz), 3.03 (1H, br d, J = 10.3 Hz), 3.09 (1H, dd, J = 20.1, 7.3 Hz), 3.24-3.38 (2H, 
m), 3.91 (IH, d, J = 6.7 Hz), 4.37 (0.1 7H, br d, J = 12.2 Hz), 4.61 (0.83H, d, J = 4.3 Hz), 4.81 (0.1 7H, 
d, J = 4.3 Hz), 4.94 (0.83H, dt, J = 14.0, 3.7 Hz), 6.26 (0.83H, s), 6.46 (0.1 7H, s), 6.58 (1H, d, J = 8.2 
Hz), 6.73 (1H, dd, J = 8.2, 1.8 Hz), 8.82 (1H, br s), 9.31 (1H, s). 

IR (KBr) 

v 3400, 3100, 2866, 1618, 1500, 1301, 1172, 1120, 1038, 920 cm" 1 . 
Mass (FAB) 

m/z 399 (M + H) + . 



35 



Elementary Analysis: As C23H30N2O4-I.12HCI-O.5H2O 



Calcd. 
Found. 



C, 61.61; 


H, 7.22; 


N. 6.25; 


C, 61.43; 


H, 7.21; 


N, 6.33; 



CI, 8.86. 
CI, 9.00. 



Compound 26 



40 



45 




2£ 



mp 200.0-205.0 • C (decomposition, ther) 

NMR (400 MHz, DMSO-ds) 

6 0.40 (1H, m), 0.46 (1H, m), 0.60 (1H, m). 0.68 (1H, m), 1.03 (1H, m), 1.15 (1H, m), 1.36 (1H, m), 
1.53-1.65 (2H, m), 1.87 (1H, m), 2.41 (1H, m), 2.68 (1H, m), 2.80 (0.4H, s), 2.96 (2.6H, s), 2.87-3.12 
(3H, m). 3.20-3.35 (2H, m), 3.79 (2H ( s), 3.85 (1H, m). 4.63 (0.87H, d, J = 3.4 Hz), 4.65 (0.1 3H, m), 
4.97 (1H, dt, J = 13.7, 3.4 Hz), 6.13 (0.87H, s), 6.22 (0.13H, s), 6.59 (IH, d, J = 8.3 Hz), 6.71 (1H, d, 
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J = 8.3 Hz). 7.25 (1H, d, J = 7.8 Hz), 7.29 (1H, t, J = 7.8 Hz), 7.45 <1H. d, J =7.8 Hz), 7.46 (1H, s), 
8.76 (1H, br s), 9.29 (1H, s). 

1R (KBr) 

v 3400, 2952, 1626, 1506, 1407, 1319, 1120, 1036, 919, 772. 748 cm" 1 
5 Mass (FAB) 

m/z 553 (M + H) + . 





Elementary Analysis As C29H 3 4N 2 O4Br 2 -0.4H 2 O 


JO 


Calcd. 
Found. 


C, 54.29; 
C, 54.04; 


H, 5.48; 
H, 5.63; 


N, 4.37; 
N, 4.34; 


Br. 24.91. 
Br, 25.19. 



75 



Compound 27 



20 



*N7 



OH 




VV Me 




OH 



CI 
CI 



25 



22 



30 



35 



mp 230 • C (decomposition) 

NMR (500 MHz, DMSO-d 5 ) 

5 0.32-0.74 (4H, m), 0.93-1.11 (1H, m), 1.12-1.42 (2H, m), 1.45-1.78 (3H, m), 1.94-2.22 (1H, m), 2.65- 
2.76 (1H, m), 2.86 (2.4H, s), 2.91-3.15 (3.6H, m), 3.20-3.40 (2H, m), 3.79 (0.2H, m), 3.94 (0.8H, m), 
4.24 (0.2H, m), 4.62 (0.2H, m), 4.85 (0.8H, m), 4.98 (0.8H, m), 5.97 (0.2H, br s), 6.35 (0.8H, br s), 
6.59 (1H, d, J = 7.9 Hz), 6.73 (1H, d, J = 7.9 Hz), 7.40-7.50 (1H, m), 7.69-7.79 (2H, m), 8.66 (0.2H, br 
s), 8.88 (0.8H, br s), 9.31 (0.8H, br s), 9.38 (0.2H, br s). 

IR (KBr) 

y 3152, 1626, 1508, 1473, 1408, 1379, 1315, 1033 cm" 1 . 
Mass (FAB) 

m/z 529 ((M + H) + ). 



40 



Elementary Analysis: As C 2 8H 3 oN 2 04Cl2»HCI»0.2H 2 0 



Calcd. 
Found. 



c. 


59.05; 


H, 5.56; 


N. 4.92; 


c, 


58.93; 


H, 5.68; 


N, 4.90; 



CI, 18.67. 
CI 18.54, 



45 Compound 28 



50 



N 



OH 




XX 0 * 18 



55 



2& 
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mp 210 # C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

6 0.45 (2H, m), 0.64 (2H, m), 1.07 <1H, m), 1.15 (2H, m), 1.35 (1H, m), 1.58 (2H, m), 1.90 (1H, m), 
2.42 (1H, m). 2.67 (1H, m), 2.80 (0.5H, s), 2.92 (1H, m), 2.95 (2.5H, s), 3.10 (2H, m), 3.31 (1H, m), 
5 3.80 (3H, m), 4.4-5.0 <2H, m), 6.14 (0.8H, brs), 6.23 (0.2H, brs), 6.59 (1H, d, J = 8.6 Hz), 6.72 (1H, d. 

J = 8.6 Hz), 7.21 (2H, m). 7.52 (2H, m), 8.76 (1H, brs), 9.0-9.5 (1H, br) 

IR (KBr) 

9 3320, 1620, 1466, 1321, 1120, 803 cm" 1 . 
Mass (FAB) 
w m/z 553 (M + H) 



Elementary Analysis: As C29H33N 2 O*Br«HBr«0.5H 2 O 


Calcd. 
Found. 


C, 54.14; 
C, 53.90; 


H, 5.48; 
H, 5.42; 


N, 4.35; 
N, 4.30; 


Br, 24.84 
Br, 25.21 



Compound 29 




22 



30 



35 



40 



mp >203°C (decomposition) 

NMR (400 MHz, DMSO-d 6 ) 

a 0.35-0.75 (4H, m), 1.07-1.15 (3H, m), 1.33 (3H, d, J = 6.8 Hz), 1.40-1.67 (2H, m), 1.84-2.15 (1.4H, 
m), 2.43-2.75 (0.6H, m), 2.80 (0.9H, s), 2.81 (2.1 H, s), 2.90-3.15 (3H t m), 3.20-3.50 <3H, m), 3.85- 
3.95 (1H, m), 4.12-4.28 (1H, m), 4.53-4.70 (1.3H, m), 4.95-5.05 (0.7H, m), 6.25 (0.7H, brs), 6.40-6.60 
(1.3H, m), 6.66 (0.3H, d. J = 8.3 Hz), 6.71 (0.7H, d, J = 7.8 Hz), 7.18-7.42 (5H, m), 8.80-8.95 (1H, 
brs), 9,21 (0.3H. s), 9.30 (0.7H, s). 

IR (KBr) 

v 3420, 1620, 1508, 1460. 1120, 1067, 1036, 704 cm" 1 
Mass (FAB) 

m/z 489 (M + H) + . 



45 



Elementary Analysis: As C30H36N2O4 •HCI-0.3H 2 O 



Calcd. 
Found. 



C, 67.92; 


H f 7.14; 


N ,5.28; 


C. 68.05; 


H, 7.21; 


N, 5.39; 



CI, 6.68. 
CI, 6.31. 



Compound 30 



50 



55 
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5 




mp 207.0-211.0* C (decomposition, ether) 
NMR (400 MHz, DMSO-ds) 

15 S 0.39 (1 H, m), 0.47 (1 H, m), 0.61 (1 H m), 0.68 (1 H, m), 1 .07 (1 H. m), 1 .22 (1 H, m), 1 .39 (1 H, m), 1 .50 
(1H, dd, J = 15.1, 9.3 Hz), 1.63 <1H, d, J = 11.2 Hz), 1.90 (1H, m), 2.30 (0.1 5H, dt, J = 13.2, 4.9 Hz), 
2.47 (0.85H, dt, J = 13.2, 4.9 Hz), 2.64 (1H, m), 2.81 (0.45H, s), 2.88 (2.55H, s), 2.95-3.10 (3H, m), 
3.20-3.35 (2H, m), 3.30 (0.45H, s), 3.40 (2.55H, s), 3.78 (0.1 5H, br s), 3.92 (0.85H, br d, J = 6.8 
Hz), 4.64 (0.1 5H, br d, J = 12.7 Hz), 4.69 (1H, d, J = 3.4 Hz), 4.95 (0.85H, br d, J = 13.7 Hz), 5.26 

20 (0.85H, s), 5.35 (0.1 5H, s), 6.28 (0.85H, s), 6.54 (0.1 5H, d, J = 8.3 Hz), 6.57 (0.85H, d, J = 8.3 Hz), 

6.63 (0.1 5H, s), 6.69 (0.1 5H, d, J = 8.3 Hz), 6.72 (0.85H, d, J = 8.3 Hz), 7.31-7.46 (5H, m), 8.86 
(0.85H, br s), 8.92 (0.1 5H. br s), 9,27 (0.1 5H ( s), 9.34 (0.85H, s). 

IR (KBr) 

v 3400, 1638, 1460, 1321, 1120, 1035, 600, 418 cm" 1 
25 Mass (FAB) 

m/z 505 (M + H) + . 



Elementary Analysis: As C3oH37N 2 05CN0.4H 2 0 


Calcd. 
Found. 


C. 65.72; 
C, 65.77; 


H, 6.95; 
H, 7.14; 


N, 5.11; 
N, 5.23; 


CI, 6.47. 
CI, 6.41. 



Compound 31 



OH 




mp 270.0-275.0 *C (decomposition, ether) 

NMR (400 MHz, DMSO-ds) 

5 0.40 (1H, m), 0.48 (1H, m), 0.62 (1H, m), 0.69 (1H, m), 1.07 (1H, m), 1.11 (1H, m), 1.35 (1H, m), 
1.50 <1H, t, J = 14.5 Hz), 1.57 (1H, t. J = 15.6 Hz), 1.86 (0.22H, m), 1.97 (0.78H, m), 2.44 (1H, dt, 
J = 13.2, 4.4 Hz), 2.66 (1H, m), 2.80 (0.66H, s). 2.88 (2.34H, s), 2.96-3.12 (3H, m), 3.24-3.37 (2H, 
m). 3.30 (2.34H. s). 3.38 (0.66H, s), 3.92 (1H, d, J = 5.9 Hz), 4.27 (0.22H, d, J = 1.5 Hz), 4.56 (0.78H, 
d, J = 3.4 Hz), 4.75 (0.22H, m) ( 5.07 (0.78H, br d, J = 13.7 Hz), 5.19 (0.78H, s), 5.24 (0.22H, s), 6.31 
(0.78H, s), 6.50 (0.22H, s), 6.56 (1H, d, J = 8.3 Hz). 6.71 (1H, d, J = 8.3 Hz), 7.34-7.43 (5H, m), 8.85 
(1H, br s), 9.27 (0.78H, s), 9.30 (0.22H, s). 

IR (KBr) 

p 3500, 3100, 2942, 2346, 1638. 1508 1475, 1319, 1176, 1120, 1036. 905 cm" 1 . 
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Mass (FAB) 

m/z 505 (M + H) + . 



Elementary Analysis: As C30H37N2O5OO.3H2O 


Calcd. 
Found. 


C, 65.93; 
C, 65.89; 


H, 6.94; 
H. 7.02; 


N. 5.13; 
N.5.12; 


CI. 6.49. 
CI, 6.53. 



Compound 32 



75 




22 



mp 162-165° C 

NMR (400 MHz, DMSO-d s ) 

5 0.21 (2H, m), 0.53 (2H, m), 0.91 (1H ? m), 1.09 (1H, m), 1.28 <3H, d. J = 6.4 Hz), 1.3-1.5 (3.3H, m), 
1.75 (0.7H, m), 2.2-2.3 (2H, m), 2.4-2.8 (4H, m), 2.78 (1H, s), 2.84 (2H, s), 3.0-3.3 (2H, m), 4.04 (1H, 
s), 4.0-4.1 (1H. m), 4.4-5.1 (2H, m). 6.47 (1H, m), 6.59 (1H, m), 7.2-7.4 (5H, m) 

IR (KBr) 

v 3400, 1620, 1462, 1120, 1067, 702 cm" 1 . 
Mass (FAB) 

m/z489(M + H) 



35 


Elementary Analysis: As C32H39N 2 O7»0.4H 2 O 




Calcd. 


C, 67.33; 


H, 7.03; 


N, 4.91 




Found. 


C, 67.28; 


H, 7.26; 


N, 4.90 



40 Compound 33 



OH 



45 




22 

mp >260*C (decomposition, methanol-ether) 
55 NMR (400 MHz, CD 3 OD; data only for major amide form (approximately 90%)) 

6 0.49 (2H. m), 0.73 (1H, m). 0.83 (1H, m), 1.08 (1H, m), 1.22-1.57 (7H, m), 1.62-1.98 (8H, m) ( 2.57- 
2.74 (2H, m), 2.83-3.02 (2H t m). 3.04-3.20 (2H, m). 3.06 (3H, s), 3.22-3.39 (2H, m), 3.97 (1H, m). 
4.74 (1H, m), 5.08 (1H, ddd, J = 14.7, 3.9, 3.9 Hz), 6.67 (1H, d, J = 8.3 Hz), 6.75 (1H, d, J = 8.3 Hz). 
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IR (KBr) 

v 3366, 1607. 1510, 1473, 1319, 1 197, 1 1 18, 1038, 907, 804 cm- 1 . 
Mass (FAB) 

m/z 467 ((M + H) + ). 



Elementary Analysis: As C28H 38 N 2 04«HCI 



Calcd. 
Found. 



C, 66.85; 


H.7.81; 


N 5.57; 


C, 66.87; 


H, 7.90; 


N, 5.53; 



CI, 7.05. 
CI, 7.03. 



Compound 34 



OH 



*N 7 





24 



mp 235 • C (decomposition) 

NMR (500 MHz, DMSO-d 6 ) 

5 0.35-0.76 (4H, m), 0.96-1.14 (1H, m), 1.16-1.42 (2H, m), 1.43-1.82 (3H, m), 1.96-2.20 (1H ( m), 2.58- 
2.77 (1H, m), 2.78-3.07 (6H, m), 3.20-3.35 (2H, m), 3.79 (0.2H, m), 3.96 (0.8H, m), 4.35 (0.2H, m), 
4.58 (0.2H, m), 4.87 (0.8H, m), 5.01 (0.8H, m), 5.95 (0.2H, br s), 6.38 (0.8H, br s), 6.59 (1H, d, 
J = 7.3 Hz). 6.73 (1H, d, J = 7.3 Hz), 7.40-7.50 (5H, m), 8.63 (0.2H, br s). 8.88 (0.8H, br s), 9.31 
(0.8H, br s), 9.38 (0.2H, br s). 

IR (KBr) 

v 3270, 3072, 1613, 1506, 1475, 1321, 1120. 1069, 905. 806, 710 cm -1 
Mass (FAB) 

m/z 461 ((M + H) + ). 



Elementary Analysis: As C28H 32 N 2 0* • HCI-0.7H 2 O 


Calcd. 
Found. 


C, 65.99; 
C. 65.97; 


H, 6.80; 
H. 6.86; 


N, 5.49; 
N, 5.55; 


CI, 6.96. 
CI, 6.94. 



Compound 35 




EP 0 577 847 A1 



mp 235 • C (decomposition) 
NMR (400 MHz, DMSO-ds) 

5 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H, m), 1.01-1.09 (2H, m), 1.36 (1H, m), 1.50-1.64 
(2H, m), 1.80-1.98 (3H, m) t 2.34-2.46 (3H t m), 2.60-2.75 (3H, m), 2.80 (0.6H, s), 2.85 (2.4H, s), 2.88- 
5 3.14 (3H, m), 3.22-3.35 (2H, m), 3.90 (1H, m) t 4.41 (0.2H, m), 4.61 (0.8H, d, J = 3.9 Hz), 4.68 (0.2H, 

m) t 4.97 (0.8H, m). 6.24 (0.8H, br s), 6.46 (0.2H, br s), 6.58 (1H, d. J = 8.1 Hz), 6.75 (1H, m), 7.16- 
7.26 (3H, m), 7.30 (2H, m), 8.82 (1H, br s), 9.30 (0.8H, s). 9.33 (0.2H, s). 

IR (KBr) 

v 3068, 1618, 1508, 1475, 1369, 1317, 1118, 1036, 919, 806, 750, 704 cm" 1 . 
70 Mass (FAB) 

m/z503 ((M + H) + ). 





Elementary Analysis: As C31 H 3 8N 2 0* •HCI 


75 


Calcd. 


C, 69.06; 


H, 7.29; 


N, 5.19; 


CI, 6.58. 




Found. 


C, 69.05; 


H, 7.43; 


N, 5.27; 


CI, 6.43. 



Compound 36 

20 



OH 



25 




mp 225 *C (decomposition) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m). 0.68 (1H, m), 1.01-1.20 (2H, m), 1.25-1.37 (3H, m), 1.50- 
1.64 (6H, m), 1.91 (1H, m), 2.33 (2H, t, J = 7.1 Hz), 2.42 (1H, m), 2.58 (2H, t, J = 7.5 Hz), 2.68 (1H, 
m), 2.78 (0.6H, s), 2.87 (2.4H, s), 2.93 (1H, m), 2.99-3.14 (2H, m), 3.24-3.35 (2H, m), 3.89 (1H, m), 
4.42 (0.2H, m), 4.59 (0.8H, d. J = 3.4 Hz), 4.76 (0.2H, m), 4.96 (0.8H, m), 6.22 (0.8H, s), 6.44 (0.2H. 
s), 6.58 (1H, d, J = 7.8 Hz), 6.72 (1H, d, J = 7.8 Hz), 7.16-7.23 (3H, m), 7.24-7.30 <2H, m), 8.81 (1H, 
br s), 9.29 (0.8H, s), 9.31 (0.2H, s). 

IR (KBr) 

v 3086, 1618, 1508, 1460, 1315, 1174, 1120, 1038, 748, 700 cm" 1 . 
Mass (FAB) 

m/z 531 ((M + H) + ). 





Elementary Analysis: As C 3 3H42N 2 CU»HCI 




Calcd. 


C, 69.88; 


H, 7.64; 


N, 4.94; 


CI, 6.25. 


50 


Found. 


C, 69.70; 


H, 7.64; 


N, 4.98; 


CI, 6.25. 



Compound 37 



55 



81 
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5 




mp 225 ° C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

75 5 0.40 (1H, m) f 0.47 (1H, m), 0.61 (1H, m), 0.69 (1H, m), 1.01-1.20 (2H, m), 1.35 (1H, m), 1.50-1.64 
(2H, m), 1.90 (1H, m), 2.41 (1H, m), 2.67 (1H, m), 2.70 (0.6H, s). 2.95 (2.4H, s), 2.89-3.13 (3H, m), 
3.23-3.35 (2H, m), 3.80 (1.6H, s), 3.85-3.94 (1.4H, m), 4.47 (0.2H, m), 4.51 (0.2H, m), 4.63 (0.8H, d, 
J =3.9 Hz), 4.98 (0.8H, m), 6.20 (0.8H, s), 6.43 (0.2H, br s), 6.58 (1H, d, J = 8.3 Hz), 6.72 (1H, d, 
J = 8.3 Hz), 7.05-7.15 (3H, m). 7.35 (1H, m), 8.80 (1H ( br s), 9.30 (0.2H, s), 9.31 (0.8H, s). 

20 IR (KBr) 

y 3120, 1620. 1510, 1460, 1321, 1118, 777, 683, 518 cm" 1 . 
Mass (FAB) 

m/z 493 ((M + H) + ). 



Elementary Analysis: As C2 9 H 3 3N 2 04F«HCI 


Calcd. 
Found. 


C, 65.83; 
C, 65.69; 


H, 6.48; 
H. 6.59; 


N, 5.29; 
N, 5.44; 


CI, 6.70; 
CI, 6.43; 


F, 3.59. 
F, 3.60. 



Compound 38 



35 




mp 1 98.0-206.0 *C (decomposition, diethylether) 

NMR (400 MHz, DMSO-de) 

h 0.10-0.30 (2H, m), 0.44-0.63 (2H, m), 0.83-0.99 (1H, m), 0.90-1.28 (1H, m), 1.28-1.39 (1H, m), 1.39- 
1.57 (2H t m), 1.66-1.84 (1H, m), 2.12-2.38 (2H, m), 2.41-2.65 (2H, m), 2.65-2.80 (2H, m), 2.84 (0.6H, 
s), 2.95 (2.4H, s), 3.00-3.13 (1H, m), 3.20-3.34 (1H, m), 2.50-4.25 (3H, br s), 4.05 (1H, s), 4.38 (0.2H, 
dt J = 11.2, 3.4 Hz), 4.54 (0.8H, d, J = 3.4 Hz), 4.85 (2H ( 2), 4.76-4.96 (1H, m), 6.51 <1H, d, J = 7.8 
Hz), 6.64 (1H, d, J = 8.3 Hz), 6.86-7.02 (3H, m), 7.22-7.37 (2H, m), 8.65-9.60 (1H, br s) 

IR (KBr) 

y 1601, 1562, 1497, 1460. 1321, 1236, 1120, 1067, 919, 758 cm" 1 
Mass (FAB) 

m/z 491 ((M + H)). 
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Compound 39 



Elementary Analysis: As C3tH37N 2 Oo*0.8H 2 0 


Calcd. 
Found. 


C, 64.19; 
C, 64.16; 


H, 6.70; 
H, 6.64; 


N, 4.83 
N, 4.89 



70 



75 




22. 



mp 205-207 'C 

NMR (400 MHz, DMSO-d 6 ) 

5 0.18-0.30 (2H, m), 0.47-0.60 (2H, m), 0.82-0.97 (4H, m), 1.13 <1H, m), 1.24-1.38 (5H t m), 1.38-1.60 
(4H, m), 1.75 (1H ( m), 2.20-2.40 (4H, m), 2.57 (1H, m), 2.70-2.79 (3H, m). 2.80 (0.6H, s). 2.88 (2.4H, 
s), 3.00-3.63 (5H, m), 4.10 (1H ( s), 4.36 (0.2H, m), 4.53 (0.8H, d, J = 3.4 Hz), 4.62 (0.2H, m), 4.95 
(0.8H, m), 6.52 <1H, d, J = 8.3 Hz), 6.63 <1H, d p J = 8.3 Hz), 9.10 (1H, br s). 

IR (KBr) 

v 3230, 1 609, 1 460, 1 31 7, 1 1 22 cm" 1 . 
Mass (FAB) 

m/z455 ((M + H) + ). 



Elementary Analysis: As C^HasN^-O.SCiHsOs •0.5H 2 O 


Calcd. 
Found. 


C. 64.66; 
C, 64.54; 


H, 7.86; 
H, 7.76; 


N, 5.20. 
N, 5.31. 



Compound 40 



40 



45 




AS 



mp 210-212 *C (decomposition) 

NMR (500 MHz, DMSO-ds) 

6 0.25-0.35 (2H, m), 0.45-0.57 (2H, m), 0.84-0.96 (4H, m), 1.11 (1H, m), 1.21-1.35 (8H t m), 1.39-1.580 
(4H, m), 1.72 (1H, m) ( 2.15-2.25 (2H, m), 2.27-2.35 (2H, m), 2.51 (1H, m), 2.65-2.76 (2H, m). 2.79 
(0.6H, s). 2.88 (2.4H, s), 2.95-3.80 (5H, m), 4.03 (1H, s), 4.34 (0.2H, m), 4.51 (0.8H, d, J = 3.4 Hz), 
4.61 (0.2H, m), 4.89 (0.8H. m), 6.50 (1H, d, J = 8.3 Hz), 6.62 (1H, d, J = 8,3 Hz), 9.20 (1H, br s). 
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IR (KBr) 

v 3180, 1607, 1460, 1359, 1317, 1122 cm" 1 . 
Mass (FAB) 

m/2 469 ((M + H) + ). 



Elementary Analysis: As C2sH4oN 2 <V0.5C4H 6 06 


Calcd. 
Found. 


C, 66.27; 
C, 66.38; 


H, 7.97; 
H, 8.14; 


N, 5.15. 
N, 5.33. 



Compound 41 



OH 




N 
'O I 




41 



mp 195-210 -C 

NMR (400 MHz, DMSO-d 5 ) 

5 0.15-0.28 (2H, m), 0.47-0.60 (2H, m), 0.92 (1H, m), 1.12 (1H, m), 1.24 <1H, m), 1.40-1.55 (2H, m), 
1.73 (1H, m), 2.20-2.35 <2H, m), 2.55 (1H, m), 2.60-2.92 (9H, m), 3.05 (1H, m), 3.15-3.95 (5.7H, m), 
4.10 (1.7H, s) t 4.32 (0.2H, m), 4.54 (0.8H, d, J = 3.4 Hz), 4.61 (0.2H, m), 4.90 (0.8H, m), 6.52 (1H, d, 
J = 8.3 Hz), 6.63 (1H, d, J = 8.3 Hz), 7.33 (1H, m), 7.71 (1H, m), 8.40 (1H, m), 8.50 (1H, m), 9.08 
(1.7H, br s). 

IR (KBr) 

v 3220, 1607, 1460, 1311, 1120 cm" 1 . 
Mass (FAB) 

m/z 490 ((M + H) + ). 



Elementary Analysis: As C29H35N3O4 •0.85C*H 6 O 6 *0.3H 2 O 


Calcd. 
Found. 


C, 62.50; 
C, 62.33; 


H, 6.59; 
H t 6.77; 


N, 6.75. 
N, 6.78. 



Compound 42 
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70 



mp 254.0-259.0 • C (decomposition, ether) 

NMR (400 MHz, DMSOde) 

S 0.40 (1H, m), 0.47 (1H, m), 0.60 (1H, m), 0.69 (1H, m) ( 1.06 (1H, m), 1.40-1.64 (3H, m), 1.90 (1H, 
m), 2.44 (1H, m), 2.69 (1H, m), 2.85 (3H, s), 2.92 (1H, m), 3.03 (1H, m), 3.09 (1H, dd, J = 20.0, 6.4 
Hz). 3.23-3.38 (3H f m), 3.89 (1H, br d. J = 5.4 Hz), 4.59, 4.63, 4.67 (2H, each br s), 5.13-5.23 (2H, 
m), 6.23 (1H, s), 6.58 (1H, d, J =8.1 Hz), 6.71 (1H, d, J = 8.1 Hz), 7.35 (1H, m), 7.39, 7.40 (4H, each 
s), 8.80 (1H, br s), 9.29 (1H, br s). 

IR (KBr) 

v 3500, 3100, 2850, 1663, 1470, 1350. 1317, 1156, 1120, 1035 cm" 1 . 
Mass (FAB) 

m/z 491 (M + H) + . 





Elementary Analysis: As C29H35N2O5OO.2H2O 


75 


Calcd. 
Found. 


C, 65.64; 
C, 65.66; 


H, 6.72; 
H.6.71; 


N, 5.28; 
N, 5.30; 


CI, 6.68. 
CI, 6.70. 



Compound 43 



20 



OH 



25 



OH 



NO, 



30 

41 



35 



40 



mp 1 98.0-206.0 'C (decomposition, diethylether) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.31-0.43 (1H, m), 0.43-0.57 (1H, m), 0.57-0.65 (1H, m), 0.65-0.77 (1H, m), 1.00-1.25 (2H, m), 1.38- 
1.70 (3H, m), 1.87-2.09 (1H, m), 2.35-2.50 (1H, m), 2.60-2.79 (1H, m), 2.89-3.18 (3H, m), 2.87 (1.4H, 
s), 2.90 (1.6H, s). 3.18-3.38(2H, m), 3.95 (1H, br s), 4.57-4.80 (2H. m), 5.29 (1.2H, s), 5.22-5.40 
(0.8H, m), 6.35 (0.6H, brs), 6.45 (0.4H, br s), 6.59 (1H, d, J = 7.8 Hz), 6.74 <1H, dd, J =8.3, 2.0 Hz), 
7.60-7.74 (2H, m), 8.20-8.36 (2H, m), 8.87 (1H, br s), 9.34 (0.4H, s), 9.35 (0.6H, s) 

IR (KBr) 

v 1686, 1638, 1560, 1543, 1522. 1460, 1346, 1120, 1035 cm" 1 . 
Mass (FAB) 

m/z 536 ((M + H) + ). 



45 



50 



Elementary Analysis: As C29H3 4 N 3 O7CN0.3H2O 



Calcd. 
Found. 



Compound 44 



C, 60.21; 


H, 6.20; 


N, 7.26; 


C, 60.29; 


H, 6.18; 


N, 7.16; 



CI, 6.13. 
CI, 6.24. 



55 
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OH 



5 




mp >130*C (decomposition) 
NMR (400 MHz, DMSo-d&) 

75 5 0.15-0.30 (2H, m), 0.45-0.60 (2H, m), 0.85-0.98 (1H, m), 1.05-1.20 <1H, m), 1.30-1.53 (3H m) 1 68- 
1.82 (1H, m), 2.10-2.40 (2H, m), 2.45-2.90 (4H, m), 2.85 (3H, s), 3.00-3.18 (1H, m), 3.21-3.42 (1H 
m), 4.11 (2H, s), 4.49-4.62 (2H, m), 5.10-5.30 (2H, m), 6.51 (1H, d, J =8.0 Hz), 6.62 (1H, d, J = 8 0 
Hz), 7.39-7.48 (1H, m), 7.81 (1H, d, J = 7.3 Hz), 8.55 (1H, d, J = 3.4 Hz), 8.62 (1H, s), 9.00 <2H, brs). 

IR (KBr) 

20 v 3312, 1692, 1603, 1406, 1350, 1311, 1267, 1122, 1069, 1035 cm' 1 
Mass (El) 

m/z 492 (M + H) + . 



25 


Elementary Analysis: As C28H33N 3 05«C4N 5 N6 '0.3^0 




Calcd. 


C, 59.40; 


H, 6.17; 


N, 6.50. 




Found. 


C, 59.39; 


H, 6.27; 


N, 6.52. 



Compound 45 



OH 



35 




40 

45 



mp 197.0'C (decomposition, diethylether) 
4s NMR (400 MHz, DMSO-d 5 ) 

S 0.10-0.30 (2H, m), 0.44-0.63 (2H, m), 0.83-0.99 (1H, m), 1.00-1.20 (1H, m), 1.20-1.35 (1H, m), 1.35- 
1.57 <2H. m), 1.66-1.84 (1H, m), 2.10-2.34 (2H, m), 2.39-2.62 (2H, m), 2.62-2.79 (2H, m), 2.82 (0.6H, 
s), 2.99 (2.4H, s), 3.00-3.13 (1H, m), 3.20-3.34 (1H, m), 2.00-3.98 (3H, br s), 4.05 (1H, s), 3.95-4.13 
(2H, m), 4.41 (0.2H, br d, J = 12.2 Hz), 4.52 (0.8H, d. J = 3.7 Hz), 4.80-4.90 (1H, m), 6.51 (1H, d 
J = 8.6 Hz), 6.63 (1H, d, J = 7.9 Hz), 7.15-7.27 (1H, m), 7.27-7.38 (2H, m), 7.38-7.46 (2H, m), 8.65- 
9.50 (1H, brs) 

IR (KBr) 

y 3430, 1618, 1508, 1460, 1400, 1120, 1036, 917, 746, 692 cm" 1 
Mass (FAB) 

m/z 507 ((M + H) + ). 
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Elem ntary Analysis: As C31 H37N2O7S -0.5^0 


Calcd. 
Found. 


C, 63.03; 
C, 63.14; 


H, 6.48; 
H, 6.51; 


N, 4.74; 
N, 4.65; 


S, 5.43 
S, 5.33 



5 

Compound 46 



10 



15 




mp >230*C (decomposition) 
NMR (400 MHz. CD3OD) 

6 0.50 (2H, m), 0.73 (1H. m), 0.83 (1H, m). 0.92 <3H, t, J = 6.8 Hz), 1.09 (1H, m). 1.28-1.55 (8H, m), 
1.59-1.79 (4H, m). 1.93 (1H, m), 2.38-2.56 (2H, m), 2.64 (1H, m), 2.84-3.05 (2H. m), 2.93 (0.45H, s), 
3.02 (2.55H, s), 3.05-3.22 (2H t m). 3.23-3.40 (2H, m), 3.98 (1H, m). 4.57 (0.1 5H, m), 4.76 (1H, br d, 
J = 2.9 Hz), 5.09 (0.85H, ddd, J = 13.7, 3.9. 3.9 Hz), 6.67 (0.85H, d, J = 8.3 Hz), 6.68 (0.1 5H, d, 
J = 8.3 Hz), 6.75 (0.85H, d, J = 8.3 Hz), 6.76 (0.1 5H, d, J = 8.3 Hz). 

IR (KBr) 

v 3400, 3158. 1624. 1508, 1468, 1317, 1174, 1120, 1038, 907, 808 cm" 1 . 
Mass (FAB) 

m/z469 ((M + H) + ). 



Elementary Analysis: As C28H40N2O4 •HCI*0.2H 2 O 


Calcd. 
Found. 


C, 66.11; 
C, 66.02; 


H, 8.20; 
H, 8.07; 


N, 5.51; 
N, 5.64; 


CI. 6.97. 
CI. 7.02. 




mp 1 69-1 70 'C (ethylacetat -m thanol) 
NMR (400 MHz, DMSO-ds) 

55 5 0.18 (2H, m), 0.44-0.56 (2H, m), 0.84-0.96 (4H, m). 1.10 (1H. m). 1.30-1.53 (5H, m), 1.53-1.62 (2H, 
m). 1.73 (1H, m), 2.12-2.38 (2H, m). 2.41-2.57 (2H, m), 2.63-2.75 (2H, m). 2.80 (3H, s), 3.04 (1H, d, 
J = 18.6 Hz), 3.24 (1H, m), 3.45 (3H, br s, 3 x OH), 3.95-4.15 (2H, m), 4.04 (1H, s), 4.48 (1H. m), 
4.56 (1 H, m), 6.50 (1 H, d, J = 7.8 Hz), 6.61 (1 H, d, J = 7.8 Hz), 9.05 (1 H, br s, NH + ). 
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IR (KBr) 

v 3366, 1678, 1613, 1462, 1406, 1350, 1317, 1176, 1122, 1069, 1035. 861, 808 cm- 1 
Mass (FAB) 

m/2 457 ((M + H) + ). 



Elementary Analysis: As C26H36N2O5 •O.SC^sOb •0.5H 2 O 


Calcd. 
Found. 


C, 62.21; 
C, 62.40; 


H, 7.46; 
H, 7.15; 


N, 5.18. 
N, 5.23. 



Compound 48 



75 



20 



OH 




AS 



25 



30 



35 



mp 200-212 *C (decomposition) 

NMR (400 MHZ, DMSO-ds) 

5 0.19 (2H, m), 0.45-0.57 (2H, m), 0.90 (1H, m), 1.03-1.18 (3H, m), 1.27 (1H, m), 1.34-1.63 (8H, m), 
1.66-1.82 (4H, m), 2.16-2.56 (6H, m) 2.63-2.77 (2H. m), 2.79 (0.6H, s). 2.89 (2.4H, s), 3.03 (1H, br d, 
J =18.6 Hz), 3.25 (1H, m), 3.45 (3H, br s, 3 x OH), 4.03 (1H, s), 4.35 (0.2H, m), 4.52 (0.8H, d, 
J = 3.4 Hz), 4.59 (0.2H, m), 4.88 (0.8H, dt, J = 14.1, 3.9 Hz), 6.50 <1H, d, J = 8.3 Hz), 6.62 (0.8H, d, 
J = 8.3 Hz), 6.63 (0.2H, d, J = 8.3 Hz), 9.06 (1H, br s, NH + ). 

IR (KBr) 

y 3316, 1719, 1603, 1462, 1408, 1361, 1321, 1172, 1122, 1071, 1038, 917, 808 cm" 1 . 
Mass (FAB) 

m/z 481 ((M + H) + ). 



40 



Elementary Analysis: As C29H40N2O4 •O.SC^Oe •0.2H 2 O 


Calcd. 
Found. 


C, 66.57; 
C, 66.63; 


H, 7.82; 
H, 7.83; 


N, 5.01. 
N, 5.06. 



Compound 49 



45 



50 



Xx° L 



mp >132*C (decomposition) 
NMR (400 MHz, DMSO-d e ) 
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5 0.20 (2H, m), 0.48-0.58 (2H, m), 0.91 (1H, m), 1.10 (1H, m), 1.22-1.54 (3H, m), 1.73 (1H, m), 2.06- 
2.34 (2H ( m). 2.45-2.62 (2H, m), 2.65-2.78 (2H, m), 2.81 (3H, s), 3.06 (1H, br d, J = 18.6 Hz), 3.27 
(1H, m), 3.29 (3H, br s), 3.50 (3.2H, br s, 3.1 x OH + 0.1 x COOH), 3.52-3.59 (2H, m), 4.06 (1.1H, 
s), 4.07-4.30 (2H, m), 4.40-4.64 (2H, m), 6.51 (1H, d, J = 8.0 Hz), 6.62 (1H, d ( J = 8.0 Hz), 9.06 (1H 
s brs, NH + ). 

IR (KBr) 

v 3342. 1686. 1609, 1462, 1406, 1346, 1317, 1249, 1176, 1120. 1069, 1036, 924, 903, 806 cm" 1 
Mass (FAB) 

m/z459 ((M + H) + ). 



Elementary Analysis: As C25H34N2O6-O.55C4HsO6-O.9H2O 


Calcd. 
Found. 


C. 58.62; 
C, 58.67; 


H. 7.07; 
H, 7.06; 


N, 5.03. 
N. 4.91. 



Compound 50 



OH 



25 




mp 260.0 *C (decomposition) 
NMR (400 MHz. DMSO-d 6 ) 

5 0.08-0.32 (2H, m), 0.40-0.64 (2H, m), 0.80-1.00 (1H, m), 1.00-1.38 (7H, m), 1.38-1.83 (6H, m), 2.05- 

2.38 (3H, m), 2.40-2.65 (2H, m), 2.65-2.81 (3H, m), 2.83 (0.9H, s), 2.95 (2.1 H, s), 2.98-3.15 (1H, m). 

3.15-3.44 (1H, m), 4.47 (0.3H, m), 4.56 (0.3H, m), 4.58 (0.7H, d, J = 3.4 Hz), 4.90 (0.7H, m), 3.50- 

6.20 (5H, br s), 6.29 (0.3H, d, J = 1 5.1 Hz), 6.37 (0.7H, d, J = 1 4.7 Hz), 6.51 (1 H, d, J = 8.3 Hz) 6 57- 

6.74 (2H, m) 

IR (KBr) 

v 3420, 1651, 1599, 1450, 1408, 1321, 1120, 1036, 922, 441 cm" 1 . 
Mass (FAB) 

m/z493((M + H) + ). 





Elementary Analysis: As C 30 H 4 3 N 2 Os P1 • 1 .3H 2 0 


45 


Calcd. 


C. 58.68; 


H, 7.48; 


N, 4.56; 


P, 5.04. 




Found. 


C, 58.60; 


H, 7.44; 


N, 4.61; 


P, 5.12. 



50 [Embodiments 41-44] 

17-cyclopropylmethyl-4,5a-epoxy-3^ 
morphinan. hydrochloride 51 (yield: 78%), 17-cyclopropylmethyl-4,5a-epoxy-3 f 14/9-dihydroxy-6a-(3,4-dich- 
lorophenylacetoamid) morphinan- hydrochloride 52 (yield: 92%), 17-cyclopropylm thyl-4,5a-epoxy-3,140- 
55 dihydroxy-6^-(N-methyl-3,4-dichlorophenylacetoamido)morphinan» hydrochloride 53 (yield: 51%), and 17- 
cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6iS-(N-ethyl-3.4-dichlorophenylacetoamido) morphinan- 
• hydrochloride 54 (yield: 56%) were obtained by following the procedure of example 11 but using 17- 
cyclopropy lmethyl-4,5a- pory-3, 1 40-dihydroxy-6a-isobuty laminomorphinan 5, 1 7-cyclopropylmethyl-4,5a- 
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epoxy-3 t 14jS-dihydroxy-6a-aminomorphinan (J.B. Jiang, R.N. Hanson, PS. Portoghese. and A.E. Takemori, 
J. Med. Chem., 20, 1100 (1977).), 17-cyclopropylmethyl-4 ( 5a-epoxy-3,14^-dihydroxy-6j3-methylaminomor- 
phinan 10, and 1 7-cyclopropylm thyl-4,5a-epoxy-3,14i3-dihydroxy-6^-ethylaminomorphinan 11 instead of 
the starting material 17-cyclopropylmethyl-4,5a-epoxy-3 ( 14^-dihydroxy-6a-methylaminomorphinin 4. 
5 Compound 51 



70 



75 



20 



25 



30 



35 



OH 



N7 





CI 



CI 



51 



mp 185-1 88 °C 

NMR (400 MHz, DMSO-d 6 ) 

5 0.40 (1H, m), 0.48 (1H, m), 0.61 (1H, m), 0.72 (4H, m), 0.88 (4H, m), 1.06 (2H, m), 1.57 (3H, m), 
1.90 (2H, m), 2.42 (1H, m), 2.68 (1H, m), 3.00 (3H, m), 3.36 (2H, m) t 3.45 (1H, m), 3.86 <3H, m), 4.4- 
5.1 (2H, m), 6.19 (0.7H, s), 6.50 (0.3H, s). 6.58 (1H, m), 6.73 (1H, d. J = 7.8 Hz), 7.27 (1H, m), 7.52 
(1H, d, J =4.4 Hz), 7.59 (1H, t, J = 8.3 Hz), 8.82 (1H, brs), 9.26 (0.7H, s), 9.30 (0.3H, s) 

IR (KBr) 

v 3370, 1620, 1510, 1468, 1120, 1035 cm" 1 . 
Mass (FAB) 

m/z 585 (M + H) 



Elementary Analysis: As C32H 3 8N2O4Cl2»HCI*0.2H 2 0 



Calcd. 
Found. 



C, 61.43; 


H, 6.35; 


N, 4.48; 


C, 61.44; 


H, 6.42; 


N, 4.45; 



CI, 17.00. 
CI, 16.82. 



Compound 52 



40 



45 



52 



mp 212.0-215.0 *C (decomposition, ether) 

NMR (400 MHz, DMSO-ds) 

5 0.39 (1H, m), 0.47 <1H, m), 0.60 (1H, m), 0.68 (1H, m), 0.97 (1H, m), 1.05 (1H, m), 1.40 (2H, dd. 
J = 14.7, 9.8 Hz), 1.60 (1H, d, J = 10.7 Hz), 1.84 (1H, dt. J = 15.1, 9.3 Hz), 2.44 (1H, dt, J = 13.2, 4.9 
Hz), 2.70 (1H, br q, J = 12.7 Hz), 2.94 (1H, m), 3.04 (2H, dd, J = 19.5, 6.8 Hz), 3.25-3.35 (2H, m), 
3.55 (2H, s), 3.89 (1H, d, J = 6.8 Hz), 4.38 (1H, m), 4.59 (1H, d, J =3.4 Hz), 6.25 (1H, s). 6.56 (1H t d, 
J = 8.3 Hz), 6.73 (1H, d, J =8.3 Hz), 7.29 (1H, dd, J = 8.3, 2.0 Hz), 7.56 (1H, d, J = 2.0 Hz), 7.57 (1H, 
d, J = 8.3 Hz), 8.1 4 (1 H, d, J = 8.3 Hz), 8.83 (1 H, br s). 9.28 (1 H, s). 
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w 



IR (KBr) 

p 3400, 2942. 1651. 1510, 1460, 1236, 1120, 1035, 903, 787 cm" 1 . 
Mass (FAB) 

m/z 529 (M + H) + . 



Elementary Analysis: As C28H31N2O4CI3 '0.3^0 


Calcd. 
Found. 


C, 58.86; 
C, 58.99; 


H, 5.58; 
H, 5.79; 


N, 4.90; 
N, 4.93; 


CI, 18.62. 
CI, 18.61. 



Compound 53 



75 



20 



25 



30 



35 



Me 



"OH 

mp 194-1 96 *C (decomposition) 

NMR (400 MHz, CDCb + D20. Data for free base) 

5 0.09-0.17 (2H, m), 0.49-0.57 (2H, m), 0.78-0.89 (2H. m), 1.05 (0.7H, dt, J = 13.2, 3.4 Hz), 1.42-1.51 
(0.3H, m), 1.49 (2H, brd, J = 13.2 Hz), 1.97-2.29 (3H, m), 2.36 (2H, d, J = 6.4 Hz), 2.56-2.69 (2H, m). 
2.92 (2.1 H. s), 2.99 (0.9H, s). 3.00-3.08 (2H, m), 3.48 (0.7H, d, J = 15.6 Hz), 3.49-3.56 (1H, m), 3.66 
(0.7H, d, J = 15.6 Hz), 3.70 (0.6H, s), 4.55 (0.3H, d, J = 8.3 Hz), 4.58 (0.7H, d, J = 8.3 Hz), 6.57 (0.3H, 
d, J = 8.3 Hz), 6.73 (0.3H, d, J = 8.3 Hz), 6.78-6.82 (1.4H, m), 6.83 (0.7H, d, J = 8.3 Hz), 7.11 (0.3K 
dd, J = 8.3, 2.5 Hz), 7.23 (0.7H, d. J = 8.3 Hz). 7.36 (0.3H, d, J = 2.0 Hz), 7.39 (0.3H, d, J = 8.3 Hz). 

IR (KBr) 

p 3420, 1620, 1321, 1127, 1035 cnrr 1 . 
Mass (FAB) 

m/z543 (M + H) + . 



40 



Elementary Analysis: As C2 9 H 3 2N 2 O4Cl2*HCI»0.7H20 



Calcd. 
Found. 



C, 58.78; 


H, 5.85; 


N, 4.73; 


C, 58.72; 


H. 5.86; 


N, 4.71; 



Compound 54 



45 



CI, 17.95. 
CI, 18.03. 



50 




55 



5A 
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mp 184-1 87 # C (decomposition) 

NMR (500 MHz, DMSO-de) 

5 0.35-0.75 (4H, m), 1.00-1.53 (4H, m), 1.09 (2.25H, t, J = 6.8 Hz), 1.15 (0.75H, t, J = 6.8 Hz) ( 1.60-1.75 
(1H, m), 1.93-2.10 (1H, m), 2.38-2.50 (1H, m), 2.80-2.93 (1H, m), 2.96-3.08 (2H, m), 3.15-3.35 (3H, 
m), 3.40-3.60 (2H, m), 3.56 (2.25H, s), 3.76 (0.75H, s), 3.76-3.87 (1H, m), 4.76 (0.75H, brd, J = 7.9 
Hz), 5.07 (0.25H, brd, J = 7.9 Hz), 6.08 (0.25H, brs), 6.45 (0.75H, brs), 6.63 (0.25H, d, J = 7.9 Hz), 
6.71 (0.25H, d, J = 7.9 Hz), 6.72 (0.75H, d, J = 8.1 Hz), 6.80 (0.75 H. d, J = 8.1 Hz). 6.98 (0.75H, dd, 
J = 8.3, 2.0 Hz), 7.03 (0.75H, d, J = 2.0 Hz), 7.24 (0.25H, dd, J = 8.3, 2.0 Hz), 7.51 (0.75H, d, J = 8.3 
Hz), 7.53 (0.25H, d, J = 2.0 Hz). 7.57 (0.25H, d, J = 8.3 Hz). 8.80 (1H, brs) 9.31 (0.25H, s), 9.65 
(0.75H, s). 

IR (KBr) 

v 3420, 1626, 1508, 1319, 1127. 1033 cm" 1 . 
Mass (FAB) 

m/z557 (M + H) + . 



Elementary Analysis: As C3oH 3 4N204Cl2*HCI^0.3H 2 0 



Calcd. 


C, 60.12; 


H, 5.99; 


N, 4.67; 


Found. 


C. 60.14; 


H, 6.17; 


N, 4.70; 



[Examples 45-63] 

17-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6^-(N-methylphenylacetamido)- 
morphinan^ hydrochloride 55 (yield: 57%), 17-cyclopropylmethyl-3,14/3-dihydroxy-4,5a-epoxy-6^-(N-methyl- 
benzyioxycarbamido)morphinan» hydrochloride 56 (yield: 43%), 17-cyclopropylmethyl-3,140-dihydroxy-4,5a- 
epoxy-6j9-(N-methyl-3-phenylpropionamido) morphinan* hydrochloride 57 (yield: 84%), 17- 
cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6^-(N-methylphenoxyacetamido)1riorphinan« tartrate 58 - 
(yield: 75%), 1 7-cyclopropylmethy 1-3,1 4^-dihydroxy-4,5a-epoxy-6j9-(N-methylbutyroxycarbamTdo)- 
morphinan* tartrate 59 (yield: 81%), 1 7-cyclopropy Imethy 1-3,1 4jS-dihydroxy-4,5o-epoxy-6/3-(N-methyl-3- 
trifluoromethylcinnamamido)morphinan» tartrate 60 (yield: 84%), 17-cyclopropylmethyl-3,14j8-dihydroxy-4 
,5a-epoxy-6^-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan • tartrate 61 (yield: 91 %), 1 7- 
cyclopropylmethyl-3,14j3-dihydroxy-4,5a-epoxy-6j3-(N-methylhexanamido)morphTnan- tartrate 62 (yield: 
43%), 17-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6)9-(N-methyl-3-methoxycinnamamido) 
morphinan* tartrate 63 (yield: 88%), 1 7-cyclopropylmethy 1-3,1 40-dihydroxy-4 ) 5a-epoxy-6£-(N-methy I-3- 
cyclopentylpropionamido)morphinan» tartrate 64 (yield: 39%), 17-cyclopropylmethyl-3,14^-dihydroxy-4,5a- 
epoxy-6/S-(N-methylthiophenoxyacetamido)morphinan« tartrate 65 (yield: 75%), 1 7-cyclopropy lmethyl-3,1 4^3- 
dihydroxy-4,5a-epoxy-6^-(N-methyl-2-naphthamido)morphinan Hydrochloride 66 (yield: 95%). 1 7- 
cyclopropylmethyl-3,14j3-dihydroxy-4,5a-epoxy-6j3-(N-methyl-2-methoxyethoxycarbamido)- 
morphinan* tartrate 67 (yield: 63%), 1 7-cyclopropy Imethy 1-3,1 40-dihydroxy-4,5a-epoxy-60-(N-methy I-3- 
cyclohexylacrylamido) morphinan* tartrate 68 (yield: 77%), 17-cyclopropylmethyl-3,14j9-dihydroxy-4,5a- 
epoxy-6^-(N-methyl-3-methylcinnamamido)morphinan« hydrochloride 69 (yield: 87%), 1 7-cyclopropy Imethyl- 
3,14^-dihydroxy-4,5a-epoxy-6^-[N-methyl-trans-3-(2-furyl)acrylamido]nTorphinan» hydrochloride 70 (yield: 
80%), 17-cyclopropylmethyl-3.14^-dihydroxy-4,5a-epoxy-6jS-[N-methyl-trans-3-(3-thienyl) acrylamido]- 
morphinan-methanesulfonate 71 (yield: 88%), 1 7-cyclopropy Imethy 1-3,1 4^-dihydroxy-4,5a-epoxy-6)S-(N- 
methyl-2-trifluoromethylcinnamamido)morphinan» hydrochloride 72 (yield: 93%), and 17-cyclopropylmethyl- 
3,14^-dihydroxy-4,5a-epoxy-6^-(N-methyl-4-trifluoromethylcinnamamido) morphinan* tartrate 73 (yield: 84%) 
were obtained by following the procedure of example 11 but using ^-cyclopropylmethyl^.ScTepoxy-S.U^- 
dihydroxy-60-methylaminomorphinan 10 instead of the starting material 17-cyclopropylmethyl-4,5a-epoxy- 
3,l40-dihydroxy-6a-methylaminomorphinan 4, and using phenylacetyl chloride, benzyl chloroform ate, 3- 
phenylpropionyl chloride, phenoxyacetyl chloride, butyl chloroform ate, 3-trifluoromethylcinnamoyl chloride, 
trans-3-(3-furyl)acryloyl chloride, hexanoyl chloride, 3-methoxycinnamoyl chloride, 3-cyclopentylpropionyl 
chloride, thiophenoxyacetyl chloride, 2-naphthoyl chloride. 2-methoxyethyl chloroformate, trans-3-cyclohex- 
ylacryloyl chloride, 3-methylcinnamoyl chloride, trans-3-(2-furyl)acryloyl chloride, trans-3-(3-thienyl)acryloyl 
chloride, 2-trifluoromethylcinnamoyl chloride and 4-trifluoromethylcinnamoyl chloride instead of 3,4-dich- 
loroph nylacetyl chloride. 
Compound 55 
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OH 




10 



55 



75 



20 



25 



30 



mp 205-207 'C 

NMR (500 MHz, DMSO-d 6 ) 

5 0.40 (1H, m), 0.50 (1H, m), 0.57 (1H, m), 0.67 <1H, m) f 0.81 (1H, m). 1.00-1.08 (2H, m), 1.37-1.56 
(2H, m), 1.97 (1H, m), 2.42-2.53 (2H, m), 2.83 (3H, s), 2.85 (1H, m), 2.45-3.07 (3H, m), 3.25-3,37 
(2H, m), 3.46-3.57 (2H, m), 3.81 (0.8H, m), 4.04 (0.2H, m), 4.81 (0.8H, m), 4.88 (0.2H, m), 6.31 
(0.2H, br s), 6.42 (0.8H, br s), 6.63 (0.2H, d, J = 8.1 Hz), 6.70 (0.2H, d, J = 8.1 Hz), 6.75 (0.8H, d. 
J = 8.1 Hz), 6.77-6.80 (1.4H, m), 6.84 (0.8H, d, J = 8.1 Hz), 7.12-7.33 (3.6H, m), 8.80 (1H, br s), 9.27 
(0.2H, s), 9.65 (0.8H, s). 

IR (KBr) 

v 3400, 1620, 1502, 1460, 1321, 1125, 1033, 920, 859, 748, 719 cm" 1 
Mass (FAB) 

m/z475 ((M + H) + ). 



Elementary Analysis: As 029^4^0* •HCI*0.5H 2 0 



Calcd. 
Found. 



C, 66.98; 


H, 6.98; 


N ( 5.38; 


C, 67.25; 


H, 7.05; 


N, 5.40; 



CI, 6.82. 
CI, 6.43. 



Compound 56 



OH 



35 



K N7 




40 



o 

Me 



5£ 

mp 1 89.0-1 92.0 *C (decomposition, diethylether) 

NMR (400 MHz, DMSO-d 6 ) 

6 0.31-0.47 (1H, m), 0.47-0.56 (1H, m), 0.56-0.63 (1H, m), 0.63-0.76 (1H, m), 1.00-1.14 (1H, m), 1.20- 
1.52 (3H, m), 1.63-1.82 (1H, m), 2.03-2.22 (1H, m), 2.34-2.59 (1H, m), 2.80-2.90 (1H, m), 2.90 (1.7H, 
s), 2.93 (1.3H, s), 2.98-3.17 (2H, m), 3.22-3.40 (2H, m), 3.60-3.72 (0.6H, m), 3.72-3.80 (0.4H, m), 
3.84 (1H, d, J = 4.9 Hz), 4.83 <1H, brt), 4.98 (0.4H, d, J = 13.2 Hz), 5.04 (1H, d, J = 12.7 Hz), 5.09 
(0.6H, d, J = 13.2 Hz), 6.42 (1H, brs). 6.72 (0.6H, d, J = 8.3 Hz), 6.77 (0.4H, d, J = 7.8 Hz), 7.37 (5H, 
s), 7.16-7.45 (2H, m), 8.83 (1H, brs), 9.32 (0.4H, s), 9.45 (0.6H, s) 

IR (KBr) 

v 1678, 1560, 1543, 1460. 1315, 1152, 1033 cm -1 . 
Mass (FAB) 

m/z 491 ((M + H) + ). 
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Elementary Analysis: As C29H35N2O5CI 


Calcd. 
Found. 


C, 66.09; 
C, 66.10; 


H, 6.69; 
H, 6.64; 


N, 5.31; 
N, 5.18; 


CI. 6.73 
CI, 6.56 



Compound 57 



10 



OH 



75 




20 



25 



30 



51 

mp 207.0 • C (decomposition) 

NMR (400 MHz. DMSO-de) 

5 0.31-0.47 (1H, m), 0,47-0.55 (1H, m), 0.55-0.63 (1H, m), 0.63-0.75 (1H, m), 0.99-1.13 (1H, m), 1.13- 
1.50 (3H, m), 1.60-1.78 (1H, m), 1.98-2.16 (1H, m), 2.28-2.52 (3H, m), 2.52-2.95 (4H, m), 2.83 (2.4H, 
s), 2.96 (0.6H. s), 2.95-3,16 (2H, m). 3.22-3.35 (2H, m). 3.36-3.53 (1H, m), 3.83 (1H. m), 479 (0.8H, 
d, J = 7.8 Hz), 4.85 (0.2H, d, J = 8.3 Hz), 6.38 (0.2H, m), 6.46 (0.8H, m), 6.60-6.80 (2H. m), 7.02-7.32 
(5H, m), 8.82 (1H, br s), 9.29 (0.2H, s), 9.56 (0.8H, s) 

IR (KBr) 

y 3416, 1622, 1502. 1454. 1410, 1383, 1321, 1125 cm" 1 . 
Mass (FAB) 

m/z 489 (M + ). 





Elementary Analysis: As C3oH 3 7N 2 04Cli •0.2H 2 0 


35 


Calcd. 
Found. 


C, 67.92; 
C, 67.96; 


H, 7.11; 
H, 7.06; 


N t 5.28; 
N, 5.27; 


CI, 6.68 
CI, 6.85 



Compound 58 



40 



OH 




45 



mp 1 50-200 *C (decomposition) 

NMR (500 MHz, DMSO-d 5 ) 

5 0.21 (2H, m), 0.46-0.58 (2H, m), 0.90 (1H, m), 1.15-1.46 (3H, m), 1.57 (1H. m), 2.03-2.17 (2H, m), 
2.28 <1H t m). 2.58-2.78 (3H, m), 2.82 (2.4H, s), 3.00 (0.6H, s), 3.08 (1H. d, J = 18.9 Hz), 3.24 (1H, 
m), 3.45 <1H, m), 3.50 (3H, br s. 3 x OH), 4.00-4.05 (1H, m), 4.04 <1H, s), 4.63-4.82 (3H, m), 6.54- 
6.67 (2H, m), 6.78-6.95 (3H, m), 7.18-7.29 (2H, m), 9.34 (1H. br s, NH + ). 

IR (KBr) 

p 3390, 1638, 1601, 1497, 1323, 1241, 1118, 1064, 1035, 922. 859 cm" 1 . 
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Mass (FAB) 

m/z491 <(M + H) + ). 



5 


Elementary Analysis: As C29H34N2O5 •O.SCUHgQ; '1.1^0 




Calcd. 


C, 63.60; 


H, 6.75; 


N, 4.78. 




Found. 


C, 63.69; 


H. 6.63; 


N, 4.72. 



Compound 59 
io — 



OH 



75 




20 

mp 110-150°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

25 d 0.20 (2H, m), 0.45-0.56 (2H ( m), 0.76-0.96 (4H, m), 1.14-1.40 (5H, m) f 1.40-1.60 (3H, m) t 2.01-2.15 
(2H, m), 2.25 (1H, m), 2.55-2.77 <3H, m), 2.82 (3H, s), 3.06 (1H t d, J = 18.6 Hz), 3.23 <1H, m), 3.53 
(3H, br s, 3 x OH), 3.53-3.68 (2H, m), 3.84-3.98 (2H, m), 4.01 (1H, s), 4.67 (1H, m), 6.55 (1H, d, 
J=8.1 Hz), 6.61 (1H, d, J = 8.1 Hz), 9.10 (1H. br s, NH + ). 

IR (KBr) 

30 v 3420, 1678, 1607, 1460, 1408, 1359, 1315, 1164, 1122, 1067, 1035, 922, 861 cm" 1 . 
Mass (FAB) 

m/z457 ((M + H) + ). 



35 


Elementary Analysis: As C26 H3G N2 Os • 0.5C* Hg Oe • O.5H2 O 




Calcd. 


C, 62.21; 


H, 7.46; 


N, 5.18. 




Found. 


C. 62.21; 


H, 7.59; 


N, 5.33. 



40 Compound 60 



45 




50 



55 mp 156-1 59 *C 

NMR (400 MHz, DMSO-d 6 ) 

5 0.21 (2H, m), 0.52 <2H, m), 0.91 <1H. m), 1.2-1.5 (3H, m), 1.57 (1H, d, J = 13.2 Hz), 2.12 (2H, m). 
2.29 (1H, m), 2.49 (1H, m), 2.6-2.8 (3H. m), 2.90 (2H, s), 3.08 (1H. d, J = 18.6 Hz), 3.17 (1H, s), 3.26 
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(1H, m), 3.67 (0.7H, m), 4.02 (1H, s), 4.21 (0.3H, m) t 4.68 (0.7H, d, J = 7.8 Hz), 4.79 (0.3H. d, J = 8.3 
Hz), 6.6-6.8 (2.6H, m), 7.37 (1H, dd, J = 7.3, 16.1 Hz), 7.5-7.8 (3.8H, m), 8.02 (0.3H, d. J = 7.8 Hz), 
8.14 (0.3H, s) 

IR (KBr) 

5 * 3350, 1 649, 1601, 1 336, 1 1 68, 1 1 27 cm" 1 . 
Mass (FAB) 
m/z 555 (M + H) 



w 



Elementary Analysis: As C31 H33N2O4 F 3 . 0.5(C*H 6 O 5 )*0.3H 2 O 



Calcd. 
Found. 



C, 62.41; 


H.5.81; 


N, 4.41; 


C, 62.32; 


H, 5.99; 


N, 4.48; 



F t 8.98 
F, 8.88 



75 



Compound 61 



20 



OH 




25 



£1 



mp 168-1 72 *C 

NMR (400 MHz, DMSO-d 6 ) 

5 0.20 (2H, brs), 0.52 (2H, m),0.90 (1H, m), 1.2-1.4 (3H, m), 1.56 (1H, d, J = 13.2 Hz), 2.12 (2H, m), 
2.24 (1H, m), 2.47 (1H, m), 2.5-2.8 (3H, m). 2.86 (2H, s), 3.08 (1H, d, J = 19.6 Hz), 3.10 (1H t s), 3.22 
(1H, m), 3.60 (0.7H, m), 4.00 (1H, s), 4.19 (0.3H, m), 4.66 (0.7H, d, J = 8.3 Hz), 4.76 (0.3H, d, J = 8.3 
Hz), 6.39 (0.7H, d. J = 15.6 Hz), 6.5-6.7 (2H, m), 6.74 (0.7H, d, J = 8.3 Hz), 6.89 (0.3H, d, J = 15.1 
Hz), 7.00 (0.3H, s), 7.21 (0.7H, d, J = 15.6 Hz), 7.36 (0.3H, d, J = 15.1 Hz), 7.66 (0.7H, s), 7.72 (0.3H, 
s), 7.92 (0.7H, s), 8.03 (0.3H, s) 

IR (KBr) 

y 3370,1651,1599,1323,1158,1114 cm- 1 . 
Mass (FAB) 

m/z 477 (M + H) 





Elementary Analysis: As C28H32N2O5 • 0.5(0* H6Os)»0.2H 2 0 


45 


Calcd. 


C. 64.90; 


H, 6.43; 


N, 5.04. 


Found. 


C, 64.79; 


H, 6.59; 


N, 5.01. 



Compound 62 



55 



96 
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OH 



5 




mp 150-1 58 *C (decomposition) 
NMR (400 MHz, DMSO-ds) 

75 a 0.23 (2H, m), 0.48-0.59 (2H, m), 0.79 (2.1 H, br t, J = 6.8 Hz), 0.88 (0.9H, br t, J = 6.8 Hz), 0.92 (1H, 
m), 1.11-1.22 (3H, m), 1.23-1.51 (6H, m), 1.58 (1H, m), 1.98-2.33 (5H, m), 2.52 <1H, m), 2.67-2.82 
(3H, m), 2.77 (2.1 H, s). 2.93 (0.9H, s), 3.11 (1H, br d, J = 19.1 Hz) ( 3.33 (1H, m), 3.48 (1H, m), 3.50 
(5H, br s, 5 x OH), 4.08 (2H, s), 4.60 (0.7H, d, J =8.3 Hz), 4.72 (0.3H, d, J = 8.3 Hz), 6.56 (0.3H, d. 
J = 7.8 Hz), 6.60 (0.7H, d, J = 7.8 Hz), 6.62 (0.3H, d. J = 7.8 Hz), 6.67 (0.7H, d, J = 7.8 Hz), 9.26 (1H t 

20 brs, NH + ). 

IR (KBr) 

v 3314, 1719, 1618, 1460, 1412, 1311, 1267, 1120, 1069, 1035, 922, 859 cm -1 . 
Mass (FAB) 

m/z 455 <(M + H) + ). 



Elementary Analysis: As C27H38N2O* •C^HgOe • 1.0H 2 O 


Calcd. 
Found. 


C, 59.79; 
C, 59.59; 


H, 7.45; 
H, 7.46; 


N, 4.50. 
N, 4.67. 



Compound 63 
35 OH 



40 




£2 

mp 160 # C (decomposition) 

NMR (400 MHz, DMSO-ds) 

6 0.15-0.35 (2H, m), 0.45-0.65 (2H, m), 0.85-1.05 (1H, m), 1.20-1.50 (3H, m), 1.52-1.70 (1H, m), 2.00- 
2.25 (2H, m), 2.25-2.42 (1H, m), 2.63-2.77 (3H, m). 2.90 (1.8H, s), 2.90-4.20 (3H, br s), 3.05-3.22 
(1H, m), 3.15 (1.2H, s), 3.22-3.42 (1H, m), 3.50-3.74 (1.6H, m), 3.77 (1.8H, s), 3.80 (1.2H, s), 4.00 
(1H, s), 4.20 (0.4H, br s). 4.71 (0.6H, d, J = 7.8 Hz), 4.80 (0.4H, d, J = 8.3 Hz), 6.55-6.71 (2.6H, m), 
6.92 (0.6H, dd, J = 8.3, 2.5 Hz), 6.95-7.03 (1H, m), 7.10 (0.6H, d, J = 7.3 Hz), 7.17 (0.4H, d, J = 15.1 
Hz), 7.23-7.35 (2.4H, m), 7.42 (0.4H, d. J = 15.6 Hz). 9.07 (0.4H, br s), 9.37 (0.6H, br s) 

IR (KBr) 

v 3390, 1642, 1599, 1460, 1408, 1313, 1272, 1127, 1035, 787, 683 cm" 1 . 
Mass (FAB) 

m/z 517 ((M + H) + ). 
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Elementary Analysis: As C 3 3H 3 9N2O8»0.7H 2 O 


Calcd. 
Found. 


C. 65.59; 
C, 65.46; 


H, 6.74; 
H, 6.78; 


N, 4.64 
N, 4.70 



Compound 64 




mp 145-1 60 *C (decomposition) 

NMR (400 MHz, DMSO-d 5 ) 

5 0.23 (2H, m), 0.48-0.59 (2H, m), 0.82-1.12 (3H, m), 1.14-1.78 (13H, m), 2.00-2.33 (5H, m), 2.52 (1H, 
m), 2.66-2.81 (3H, m), 2.76 (2.4H, s), 2.93 (0.6H, s), 3.11 (1H, br d, J = 18.6 Hz), 3.31 (1H, m), 3.46 
(1H ( m), 3.50 (5H, br s, 5 x OH), 4.07 (2H, s), 4.61 (0.8H, d, J = 7.8 Hz), 4.71 (0.2H, d, J = 7.8 Hz), 
6.56 (0.2H, d, J = 8.0 Hz), 6.59 (0.8H. d, J = 8.0 Hz), 6.61 (0.2H, d. J = 8.0 Hz), 6.66 (0.8H, d, J = 8 0 
Hz), 9.25 (1H, br s, NH + ). 

IR (KBr) 

v 3398, 1721, 1620, 1456. 1408, 1325, 1243, 1125, 1071, 1035, 922, 859 cm" 1 . 
Mass (FAB) 

m/z 481 ((M + H) + ). 





Elementary Analysis: As C29H4oN 2 04*C4H 5 06»0.3H 2 0 


35 


Calcd. 


C, 62.31; 


H, 7.38; 


N, 4.40. 


Found. 


C, 62.18; 


H, 7.65; 


N, 4.57. 



Compound 65 



OH 



45 




£5 



mp 1 45.0 • C (decomposition) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.15-0.30 (2H, m), 0.43-0.60 (2H, m), 0.83-0.98 (1H, m), 1.13-1.26 (1H, m), 1.26-1.41 (2H, m), 1.43- 
1.62 (1H, m), 1.97-2.19 (2H, m), 2.19-2.33 (1H, m), 2.40-2.55 (1H, m), 2.55-2.78 (3H, m), 2.80 (2.4H, 
s), 3.03 (0.6H, s). 3.05 (1H, br d, J = 13.4 Hz). 3.22 (1H, br s), 2.90-4.30 (3H, br s). 3.42-3.52 (1H, 
m), 3.74 (0.8H, d. J = 14.0 Hz). 3.91 (0.8H, d. J = 14.7 Hz). 3.96 (0.2H, d, J = 14.6 Hz), 4.02 (0.2H, d! 
J = 14.6 Hz), 4.04 (1H, s), 4.61 (0.8H, d, J = 7.9 Hz), 4.73 (0.2H, d, J = 7.9 Hz), 6.55 (0.2H, d, J = 7.9 
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Hz), 6.59-6.67 (1H, m), 6.71 (0.8H, d, J =7.9 Hz), 7.08-7.26 (4.2H, m), 7.30 (0.4H, t). 7.35-7.42 (0.4H, 
m), 9.10-9.60 (1H, br s) 

IR (KBr) 

v 3380, 1620, 1508, 1408, 1313, 1267, 1122, 1035, 690 cm" 1 . 
5 Mass (FAB) 

m/z 507 ((M + H) + ). 



70 



Elementary Analysis: As C3L4H37.6N2O7.eSI •0.6H 2 O 



Calcd. 
Found. 



C, 62.08; 


H, 6.44; 


N, 4.61; 


C, 61 .84; 


H, 6.60; 


N, 4.67; 



S, 5.28. 
S, 5.35. 



75 



20 



Compound 66 




25 



30 



35 



mp 220 * C (decomposition) 

NMR (400 MHz, DMSO-d 6 ) 

6 0.34 (1H, m), 0.47 (1H, m). 0.54 (1H, m), 0.62 (1H, m), 0.87 (1H, m), 0.99 (1H, m), 1.28 (1H, m), 1.4- 
1.6 (2H, m), 2.17 (1H, m), 2.34 (1H, m), 2.52 (1H, m), 2.7-2.9 (2H, m), 3.01 (1H, m), 3.10 (2H, s), 
3.2-3.4 (3.7H, m), 3.70 (0.7H, m), 3.87 (0.3H, m), 4.15 (0.3H, m), 5.00 (0.7H, d, J = 7.8 Hz), 5.06 
(0.3H, m), 6.37 (0.3H, m), 6.39 (0.7H, d, J = 7.8 Hz), 6.58 (0.7H, d, J =8.3 Hz), 6.71 (0.3H, m), 7 6- 
8.0 (7H, m) 

IR (KBr) 

v 3400, 1620, 1319, 1176, 1120, 1035 cm" 1 . 
Mass (FAB) 

m/z 511 (M + H) 



40 



Elementary Analysis: As C32H 3 4N 2 04 •HCI«0.4H 2 0 



Calcd. 
Found. 



C, 69.34; 


H, 6.51; 


N, 5.05; 


C, 69.13; 


H, 6.86; 


N, 4.96; 



45 Compound 67 



CI, 6.40 
CI, 6.73 



50 



-OMe 



55 



£2 
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mp >130*C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

5 0.23 (2H, m), 0.48-0.58 (2H, m), 0.92 (1H, m), 1.23-1.38 (3H, m), 1.58 (1H, m), 2.02-2.18 (2H, m), 
2.27 (1H, m), 2.52 (1H, m), 2.66-2.79 <3H, m) t 2.81-2.87 (3H, m), 3.08 (1H t br d, J = 18.6 Hz), 3.14 
5 (1.5H, br s). 3,28 (1.5H, br s). 3.30 (1H, m), 3.42-3.57 (2H, m), 3.50 (4H, br s, 3.5 x OH + 0.5 x 

COOH), 3.61 (1H, m), 4.02-4.13 (2H, m), 4.05 (1.5H, s), 4.69 (1H, m), 6.56 (1H, d, J = 8.3 Hz), 6.63 
(1H, m), 9.15 (1H, br s, NH + ). 

IR (KBr) 

v 3424, 1686. 1609, 1460, 1410, 1313, 1251. 1123. 1066, 1033, 922. 905. 859 cm" 1 . 
;o Mass (FAB) 

m/z459 ({M + H) + ). 





Elementary Analysis: As C25H34N2O6 • 0.750* H 6 06 .0.8H 2 O 


15 


Calcd. 


C, 57.44; 


H. 6.90; 


N, 4.78. 




Found. 


C, 57.41 ; 


H, 6.89; 


N, 4.71. 



Compound 68 

20 



OH 




. mp 154.0'C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

5 0.16-0.32 (2H, m). 0.42-0.62 (2H, m), 0.82-1.02 (2H. m), 1.02-1.42 (7H, m), 1.42-1.80 (6H, m), 1.88- 
2.33 (4H, m). 2.42-2.58 (1H, m), 2.58-2.87 (3H, m), 2.60-5.10 (3H. br s), 2.81 (2.1 H, s), 3.01 (0.9H, 
s). 3.09 (1H, br d, J = 18.3 Hz), 3.28 (1H, br s), 3.60 (0.7H, m), 4.05 (1H, s), 4.11 (0.3H. m), 4.61 
(0.7H, d. J = 7.9 Hz), 4.73 (0.3H, d, J = 8.5 Hz), 5.93 (0.7H, d, J = 15.3 Hz), 6.33 (0.7H, d, J = 15.3 
Hz). 6.34 (0.3H, d, J = 15.3 Hz), 6.52-6.62 (1.6H. m), 6.66 (0.7H, d; J = 8.5 Hz), 8.60-9.60 (1H, br s) 

IR (KBr) 

v 3322, 1651. 1601, 1504, 1450, 1410, 1311, 1267, 1216, 1129,681 cm" 1 . 
Mass (FAB) 

m/z 493 «M + H) + ). 



45 



Elementary Analysis: As C 3 2.8H44.2N 2 O8.2*0.8H2O 



Calcd. 
Found. 



C. 64.36; 
C, 64.37; 



H. 7.54; 
H, 7.67; 



N. 4.58 
N, 4.58 



so Compound 69 



55 
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75 



20 



mp 245 • C (decomposition) 

NMR (400 MHz, DMSO-ds) 

5 0.42 (1H, m), 0.50 <1H, m). 0.59 (1H, m), 0.69 (1H f m), 1.07 (1H, m), 1.2-1.5 (3H, m), 1.72 (1H, d, 
J = 13.7), 2.12 (1H, m), 2.34 (3H, s), 2.4-2.6 <2H, m), 2.88 (1H ( m), 2.92 (2H, s), 3.0-3.1 (2H, m), 3.18 
(1H ( s), 3.3-3.4 (2H, m), 3.66 (0.7H, m), 3.83 (1H. m) f 4.20 (0.3H ( m), 4.83 (0.7H, d, J = 7.8 Hz), 4.90 
(0.3H, d, J = 8.3 Hz), 6.6-6.8 (2H, m). 6.85 (0.7H, d. J =8.3 Hz), 7.1-7.3 (4.4H, m), 7.41 (0 3H d 
J = 15.1 HZ), 7.48 (0.3H, d, J = 7.3 Hz), 7.54 (0.3H, brs) 

IR (KBr) 

v 3390, 1 647, 1 605, 1 323, 1 1 27, 1 035 cm" 1 . 
Mass (FAB) 

m/z 501 (M + H) 



25 



Elementary Analysis: As C 3 i H 36 N 2 0+ •HCNO^O 



Calcd. 
Found. 



C, 67.51; 


H, 7.06; 


N, 5.08; 


C, 67.35; 


H, 7.05; 


N, 5.17; 



CI, 6.43. 
CI, 6.53. 



30 



Compound 70 



35 



40 




2J2 



mp 200 *C (decomposition) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.42 (1H, m), 0.53 (1H, m), 0.61 (1H, m), 0.69 (1H, m), 1.08 (1H. m). 1.28 (0.5H, m), 1.3-1.5 (2.5H, 
m), 1.74 (1H, m), 2.15 (1H, m), 2.4-2.6 (2.5H, m), 2.8-2.9 (1.5H, m), 2.93 (1.5H, s), 3.0-3.1 (2H, m), 
3.16 (1.5H, s), 3.3-3.4 (2H, m), 3.61 (0.5H t m), 3.85 (1H, brs), 4.20 (0.5H, m), 4.85 (0.5H, d, J = 7.3 
Hz), 4.91 (0.5H, d, J = 7.8 Hz), 6.4-6.7 (3.5H, m). 6.8-6.9 (1.5H, m),7.14 (0.5H, d, J = 15.1 Hz), 7.28 
(0.5H, d, J = 15.6 Hz), 7.68 (0.5H, s). 7.80 (0.5H, s) 

IR (KBr) 

v 3390, 1647, 1597, 1321, 1127, 1017 cm' 1 . 
Mass (FAB) 

m/z 477 (M + H) 



101 



EP 0 577 847 A1 



Elementary Analysis: As C 28 H 32 N 2 05 ^1*0.6^0 


Calcd. 
Found. 


C, 64.20; 
C, 64.21; 


H ( 6.58; 
H, 6.84; 


N, 5.35; 
N, 5.38; 


CI, 6.77. 
CI, 6.69. 



Compound 71 



70 



OH 



75 




20 



25 



30 



11 

mp 235 * C (decomposition) 

NMR (400 MHz, DMSO-ds) 

5 0.42 (1H, m), 0.51 (1H, m), 0.60 (1H, m), 0.68 (1H, m), 1.08 (1H, m), 1.2-1.5 (3H, m), 1.72 (1H, d, 
J = 12.2 Hz), 2.12 (1H, m), 2.34 (3H, s), 2.4-2.5 (2H, m), 2.86 (1H, m), 2.91 (2H, s), 3.0-3.1 (2H, m)! 
3.15 (1H, s), 3.3-3.5 (2H t m), 3.61 (0.7H, m), 3.82 (1H, brs), 4.19 (0.3H, m), 4.81 (0.7H, d, J = 7.8 
Hz), 4.89 (0.3H, d. J = 8.3 Hz), 6.46 (0.7H, d. J = 15.6 Hz), 6.6-6.7 (1.3H, m), 6.85 (0.7N, d, J = 7 8 
Hz), 7.00 (0.3H, d, J = 15.1 Hz), 7.26 (0.7H, d, J = 4.9 Hz), 7.31 (0.7H, d. J = 15.6 Hz), 7 46 (0 3H d 
J = 1 5.1 Hz), 7.5-7.7 (2H, m), 7.87 (0.3H, s) 

IR (KBr) 

v 3410, 1642, 1595, 1323, 1127, 1035, 859 cm" 1 . 
Mass (FAB) 

m/z 493 (M + H) 



35 



Elementary Analysis: As C28H 3 2N2O4S»CH 3 SO3H*0.2H20 



Calcd. 
Found. 



c, 


58.80; 


H,6.19; 


N, 4.73; 


c, 


58.60; 


H, 6.42; 


N, 4.72; 



S, 10.83 
S, 10.82 



Compound 72 



40 



45 




50 



12 



mp 196-199 *C 

NMR (400 MHZ, DMSO-d 6 ) 

6 0.41 (1H. m), 0,53 (1H, m), 0.59 (1H, m), 0.67 (1H, m), 1.09 (1H, m), 1.3-1.5 (3H, m), 1.73 (1H d 
J = 13.2 Hz), 2.20 (1H, m), 2.4-2.6 (2H, m). 2.88 (1H, m), 2.97 (2H, s), 3.0-3.1 (2H, m). 3.23 (1H, s)! 
3.3-3.4 (2H, m), 3.68 (0.7H, m), 3.87 (1H, brs), 4.18 (0.3H, m), 4.88 (0.7H, d, J = 7.8 Hz), 4.97 (0.3H, 
d, J = 8.3 Hz), 6.6-6.9 (2.7H, m), 7.28 (0.3H, d. J = 15.1 Hz), 7.5-7.7 (1.7H, m), 7.7-7.9 (3H, m). 8.14 
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(0.3H. d, J = 7.8 Hz) 

IR (KBr) 

v 3400, 1649, 1605, 1460 t 1317, 1125, 1036 cm" 1 . 
Mass (FAB) 
5 m/z 555 (M + H) 



70 



Elementary Analysis: As C31 H33N2O4F3 • 1.1HCI*0.4H 2 0 



Calcd. 
Found. 



C, 61.86; 


H, 5.84; 


N, 4.65; 


F, 9.47; 


C, 61.88; 


H, 5.94; 


N, 4.67; 


F, 9.47; 



CI, 6.48 
CI. 6.44 



Compound 73 



75 



20 




73 



25 



30 



35 



mp 167-170° C 

NMR (400 MHz, DMSO-dg) 

a 0.21 (2H, m), 0.52 (2H, m),0.91 (1H, m), 1.2-1.4 (3H, m), 1.58 (1H, m), 2.1-2.2 (2H, m), 2.30 (1H, m) 
2.49 (1H, m), 2.6-2.8 (3H, m), 2.90 (2H, s), 3.18 <1H, d, J = 18.6 Hz), 3.16 (1H, s), 3.24 (1H, m), 3.65 
(0.7H, m), 4.03 (1H, s), 4.20 (0.3H, m), 4.68 (0.7H, d, J = 8.3 Hz), 4.79 (0.3H, d, J = 7.8 Hz), 6.5-6.7 
(1.3H, m), 6.8-6.9 (1.4H, m), 7.34 (1H, d, J = 15.6 Hz), 7.51 (0.3H, d, J = 15.6 Hz), 7.7-7.8 (3.7H, m) 
7.94 (0.3H, d, J =8.3 Hz) 

IR (KBr) 

* 3400. 1 649. 1 601 . 1 325. 1 1 68, 1 1 1 4 cm" 1 . 
Mass (FAB) 

m/z 555 (M + H) 



40 



Elementary Analysis: As C31 H33N2O4F3 •0.5(C4H s Os)*0.3H 2 0 



Calcd. 


C, 62.41; 


H, 5.81; 


N, 4.41; 


F, 8.98 


Found. 


C, 62.36; 


H, 5.80; 


N, 4.41; 


F, 8.98 



45 [Example 64] 

1 7-cyclopropy lmethyl-1 4^-hydroxy-4,5a-epoxy-6a-(N-methy lbenzyloxycarbamido)morphinan • phosphate 
74 (yield: 82%) was obtained by following the procedure of example 11 but using 1 7-cyclopropy I methyl- 
4,5a-epoxy-14^-hydroxy-6a-methylaminomorphinan 6 instead of the starting material 1 7-cyclopropy I methyl- 
50 4,5a-epoxy-3,14^-dihydroxy-6a-methylaminomorphinan 4, and using benzyl chloroformate instead of 3,4- 
dichlorophenylacetyl chloride. 



55 
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10 



15 



20 



mp 122-1 25 *C 

NMR (400 MHz, DMSO-ds) 

5 0.23 (2H, m), 0.54 (2H, m). 0.93 (1H, m), 1.06 (1H, m), 1.3-1.5 (3H, m), 1.75 (1H, m), 2.2-2.3 (2H, 
m) ( 2.5-2.7 (2H, m), 2.80 (3H, s), 2.7-2.9 (2H, m), 3.18 (1H, d, J = 19.5 Hz), 3.35 (1H, m), 4.59 (2H, 
m), 5.1-5.2 <2H, m), 6.60 (1H, d. J = 7.3 Hz), 6.70 (1H, d, J = 7.3 Hz), 7.10 (1H, t, J = 7 3 Hz) 7 3-7 4 
(5H, m) 

IR (KBr) 

v 3400, 1692, 1462, 1350, 1245, 1120 cm" 1 . 
Mass (FAB) 

m/z 474 (M + H) 



25 



Elementary Analysis: As C29H34N2O4 •H 3 PO*«0.7H 2 0 



Calcd. 
Found. 



C, 59.52; 


H, 6.61; 


N, 4.78; 


C, 59.51; 


H, 6.56; 


N, 4.78; 



P, 5.29 
P, 5.60 



30 



[Example 65] 



35 



17-Cyclopropylmethyl-7,8-didehyd^ 
acrylamido] morphinan 75 



40 



OH 

*N7 o 




Xx "° 




45 



25 



540 mg of 1 7-cyclopropylmethyl-7,8-didehydro-4,5a-epoxy-1 40-hydroxy-3-methoxy-6a-(N- 
methylamino)morphinan 14 and 0.31 ml of triethylamine was dissolved in 10 ml of chloroform followed by 
addition of 250 mg of trans-3-(3-furyl)acryloyl chloride and stirring for 30 minutes at room temperature. The 
resulting solution was neutralized by addition of saturated aqueous sodium bicarbonate followed by 
extraction with chloroform. The organic layer was washed with saturated brine, dried and concentrated. The 
resulting residue waa separated and purified by column chromatography [silica gel; chloroform-chlo- 
roform rmethanol (100:1)] to obtain 610 mg of crude cryatal. This was then recrystallized from 
dichloromethane-ether to obtain, 580 mg of the target compound (yield: 81%). 
mp 199-201 *C 
NMR (400 MHz, CDCI3) 
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5 0.19 (2H, m) 0.60 (2H, m), 0.93 (1H, m), 1.58 (1H. m), 1.74 (1H, m). 2.27-2.64 (4H, m), 2.78 (1H. m), 
3.00 <3H, s), 3.09 (1H, d, J = 18.6 Hz), 3.40 (1H, m), 3.82 (3H, s), 4.97 <1H, br s, OH), 5.14 (1H, d, 
J = 6.8 Hz), 5.70-5.77 <2H, m), 5.83 (1H, m), 6.56 (1H, d, J = 8.3 Hz), 6.61 (1H, d, J = 1.5 Hz), 6.66 
(1H, d, J = 15.3 Hz), 6.67 (1H, d, J = 8.3 Hz), 7.42 (1H, br s). 7.63 (1H, d, J = 15.3 Hz), 7.65 <1H, br 

5 S). 

IR (KBr) 

p 3338, 1659, 1638, 1404. 1282, 1205. 1160, 1122, 1054, 1017, 980, 808 cm" 1 . 
Mass (El) 

m/z 488 (M + ). 

70 

[Example 66] 

1 7-Cyclopropylmethy1-7,8-dide^ 
morohinan* hydrochloride 76 

75 



20 




25 

2£ 



300 mg of 17<;yclopropylmethyl-7,8-didehydro-4,5a-epoxy 
30 3-<3-furyl)acrylamido] morphinan 75 was dissolved in 5 ml of anhydrous dichloromethane and cooled to 
0 # C. 3.7 ml of a dichloromethane solution of boron tribromide (1.0 M) was then added followed by stirring 
for 2 hours (at room temperature.). The reaction solution was cooled to 0 • C followed by addition of 6 ml of 
28% aqueous ammonia:water (1:4). After stirring for 30 minutes at 0'C, the reaction solution was extracted 
with chloroform and methanol (3:1). The organic layer was washed with saturated brine, dried and 
35 concentrated, and the resulting residue was purified with column chromatography [silica gel; chloroform- 
chloroform:methanol:28% aqueous ammonia (100:2:0.2)] to obtain 350 mg of crude crystal. This was then 
recryatallized from dichloromethane, methanol and ethyl acetate to obtain 265 mg of a free base of the 
target compound. 238 mg of the resulting cryatal was dissolved in 5 ml of methanol and concentrated after 
adding of an excess amount of methanol solution of hydrochloride. The residue was recrystallized from 
40 methanol to obtain 159.3 mg of the target compound (yield: 57%). 
mp 251 • C (decomposition) 
NMR (400 MHz, DMSOd 6 ) 

5 0.43 (1H, m), 0.53 (1H, m), 0.62 (1H, m). 0.72 (1H, m), 1.07 (1H, m), 1.69-1.82 (1H, m), 2.54-3.02 
(4H, m), 2.91 (3H, s), 3.08-3.18 (1H, m), 3.30-3.44 (2H, m), 4.07 (0.3H, m), 4.12 (0.7H, m), 4.94 
45 (0.7H, d, J = 6.8 Hz), 5.21 (0.3H, d, J = 7.3 Hz), 5.49 (0.7H, m), 5.76 (0.3H, m), 5.83-5.94 (2H, m), 

6.52-6.57 <1H, m), 6.69-6.76 (1.6H, m), 6.95 (0.7H, d, J = 15.3 Hz), 7.05 (0.7H, d, J = 2.0 Hz), 7.31 
(0.3H, br s, OH), 7.46 (0.7H, br s, OH), 7.51 (1H, d, J = 15.3 Hz), 7.70 (0.3H, br s), 7.74 (0.7H, br s), 
8.09 (1H, br s), 8.90-9.06 (1H, m, NH + ), 9.33 (0.3H, br s, OH), 9.34 (0.7H, br s, OH). 

IR (KBr) 

50 v 3422, 3190. 1653, 1600, 1504, 1473, 1406, 1321, 1160, 1118, 1023, 949, 870, 799 cm" 1 . 
Mass (FAB) 

m/z 475 ((M + H) + ). 



55 


Elementary Analysis: As C29H30N2O5 -HCI 




Calcd. 


C, 65.81; 


H, 6.11; 


CI, 6.94; 


N, 5.48. 




Found. 


C, 65.62; 


H. 6.19; 


CI, 6.82; 


N, 5.61. 
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[Example 67] 

1 7-Cyclopropylmethyl-3, 1 4^3-dihydroxy-4,5a-epoxy-5j9-methyl-6a-[trans-3-(3-f ury l)acry lamido]- 
morphinan*0.5 tartrate 77 (yield: 40%) was obtained by following the procedure of example 11 but using 
5 17-cyclopropylmethyl-3,14-dihydroxy-4,5a-epoxy-5^-methyl-6a-aminomorphinan 19 instead of the starting 
material of 17-cyclopropylmethyl-4 ( 5a-epo)cy-3,14/8-dihydroxy-6a-methylaminomorphinan 4, and using trans- 
3-(3-furyl)acryloyl chloride instead of 3,4-dichlorophenylacetyl chloride. 



10 



15 




22 



20 mp > 1 70 • C (decomposition) 
NMR (400 MHz, DMSO-d 5 ) 

5 0.31 (2H, m), 0.53 (2H, m), 0.81-0.97 (2H, m), 1.33-1.52 (3H, m), 1.39 (3H t s), 1.70 <1H, m), 2.21- 
2.33 (2H, m), 2.41-2.83 (4H, m), 3.06 (1H, br d. J = 18.6 Hz), 3.25 (1H, m), 3.48 (3H, br s, 30H), 4.03 
(1H, s), 4.27 (1H, m), 6.49 (1H, d, J = 8.3 Hz), 6.54 <1H, d, J = 15.6 Hz), 6.61 (1H, d, J = 8.3 Hz), 6.71 
25 (1H, d, J = 1.5 Hz), 7.34 (1H, d, J = 15.3 Hz), 7.46 (1H, d, J = 9.3 Hz), 7.73 (1H, br s), 8.01 (1H, s), 

8.85 (1H, br s, NH + ). 

IR (KBr) 

v 3398, 1665, 1611, 1508, 1462, 1352, 1245, 1158, 1123, 1062, 870, 803 cm" 1 . 
Mass (FAB) 
30 m/z 477 ((M + H) + ). 





Elementary Analysis: As C28H32N2O5 '0.504^06 *1.0H20 




Calcd. 


C. 63.26; 


H, 6.55; 


N, 4.92. 


35 


Found. 


C, 63.33; 


H, 6.43; 


N, 4.79. 



[Example 68] 

1 7-Cyclopropy lmethyl-3,1 4/3-dihydroxy-4,5a-epoxy-6^-[N-methyl-trans-3-(3-f ury l)acry lamido]morphinan • hy- 
drochloride 78 

OH 

O 



25 



21.12 g (0.0404 mol) of 17-cyclopropylmethyl-4,5a-epoxy-3,14)9-dihydroxy-6^-(N-methylamino)- 
morphinan* phthalat 10 was dissolved in 110 ml of water. After adding 110 ml of THF and 8.75 g (0.0808 
mol) of sodium carbonate, the atmosphere of reaction system was replaced to argon. Then, 6.96 g of trans- 
3-(3-furyl)acryloyl chloride (0.04444 mol) was dissolved in 40 ml of THF and added dropwise. After stirring 
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for 30 minutes, 40 ml of methanol and 54 ml of 3 N aqueous sodium hydroxide were added and stirred for 
1 hour. 350 ml of ethyl acetat and 250 ml of saturated aqueous sodium bicarbonate were added to the 
reaction solution to separate, and the aqueous layer was re-extracted with 100 ml of ethyl acetate. After 
washing with 200 ml of saturated brine, the resulting organic lay r was dried with sodium sulfate and 
5 concentrated. The residue was dissolved in 630 ml of ethyl acetate while heating, and after dissolving, 150 
ml was distilled off while heating. The resulting solution was allowed to stand and recrystallized to obtain 
15.47 g of the free base of the target compound. 9.03 g of this free base was suspended in 90 ml of 
ethanol. After then adding 18.7 ml of 1 N aqueous hydrochloric acid, the resulting solution was concentrated 
and dried to obtain 9.72 g of the target compound (yield: 80%). 
w mp 1 87 * C (decomposition) 
NMR (400 MHz, DMSO-d&) 

5 0.42 (1H, m), 0.51 (1H, m), 0.60 (1H, m) t 0.68 (1H, m), 1.07 (1H, m), 1.26 (0.4H, m), 1.32-1.50 
(3.6H, m), 1.73 (1H, br d, J = 13.7 Hz), 2.13 (1H, m), 2.40-2.60 (3H, m), 2.88 (1H, m), 2.92 (1.8H, s). 
3.06 (1H, br d, J = 13.18 Hz), 3.16 (1.2H, s), 3.59 (0.6H, m), 3.86 (1H, m), 4.19 (0.4H, m), 4.86 (0.6H, 
75 d, J = 7.8 Hz), 4.92 (0.4H, d, J =7.8 Hz), 6.35 (0.6H, d, J = 15.6 Hz), 6.40 (0.4H, br s), 6.50 (0.6H, br 

S), 6.62 (0.6H, s), 6.64 (0.4H, d, J = 8.3 Hz), 6.71 (1H, d, J = 8.3 Hz), 6.85 (0.6H, d, J = 8.3 Hz), 6.90 
(0.4H, d, J = 15.1 Hz), 6.99 (0.4H, s), 7.22 (0.6H, d, J = 15.6 Hz), 7.36 (0.4H, d, J = 15.1 Hz), 766 
(0.6H, s), 7.72 (0.4H, s). 7.92 (0.6H, s), 8.03 (0.4H, s), 8.85 (1H, br s). 9.28 (0.4H, s), 9.68 (0.6H, s) 

IR (KBr) 

20 v 3376, 1653, 1506, 1599, 1410, 1323, 1158, 1127, 1033. 872, 799 cm" 1 . 
Mass (FAB) 

m/z 477 (M + H) 



25 


Elementary Analysis: As C28H32N2O5 »HO0.2H 2 0 




Calcd. 
Found. 


C, 65.10; 
C, 65.11; 


H, 6.52; 
H, 6.63; 


N, 5.42; 
N, 5.60; 


CO CO 

cb cb 



30 



35 



40 



45 



55 



[Examples 69-71] 

17-Cyclopropylmethyl-3,14)9-dihydroxy-4,5a-epoxy-6iS-[trans-3-(3-furyl)acrylamido]- 
morphinan • hydrochloride 79, 1 7-cyclopropylmethyl-3-hydroxy-4,5a-epoxy-6^-[N-methyl-trans-3-(3-f uryl)- 
acrylamidojmorphinan* hydrochloride 80, and 17-cyclopropylmethyl-3-hydroxy-4,5a-epoxy-6a-[N-methyl- 
trans-3-(3-furyl)acrylamido]morphinan- hydrochloride 81^ were obtained by following the procedure of exam- 
ple 68 but using 17-cyclopropylmethyl-4,5a-epoxy-3,14jS-dihydroxy-6^-aminomorphinan (J.B. Jiang, R.N. 
Hanson, P.S. Portogheae and A.E. Takemori, J. Med. Chem., 20, 1100 (1977)), 17-cyclopropylmethyl-3- 
hydroxy-4,5a-epoxy-60-methytaminomorphinan 20, and 17-cyclopropylmethyl-3-hydroxy-4,5a-epoxy-6a- 
methylaminomorphinan 21^ instead of ~l7-cyclopropylmethyl-4,5a-epoxy-3,1 4£-dihydroxy-60-(N- 
methylamino)morphinan 10»phthalate. 
Compound 79 

OH 

"N'T 




xc 




so ^ X)H 

12 



mp 240 *C (decomposition) 
NMR (400 MHz, DMSO-ds) 

& 0.41 (1H, m), 0.52 (1H, m), 0.59 (1H, m), 0.67 <1H, m), 1.07 (1H, m), 1.32-1.49 (2H, m), 1.57 (1H. 
m), 1.68-1.83 (2H, m), 2.37-2.47 (2H, m), 2.86 (1H. m), 2.98-3.12 (2H, m), 3.27-3.39 (2H, m), 3.52 
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(1H, m), 3.86 (1H, br d, J = 4.9 Hz), 4.60 (1H t d, J = 7.8 Hz), 6.23 <1H. br s). 6.33 (1H, d, J = 15.6 
Hz), 6.65 (1H, d, J = 7.8 Hz), 6.72 (1H, d, J = 7.8 Hz), 6.73 (1H, br s), 7.32 <1H, d, J = 15.6 Hz), 7.74 
(1H, br s), 8.01 (1H, s), 8.40 (1H, d, J = 7.8 Hz), 8.86 (1H, m, NH +), 9.36 (1H, s, OH). 

IR (KBr) 

y 3376, 3244, 1663, 1620, 1560, 1508, 1460, 1377, 1340, 1241, 1156, 1127, 1035, 980, 872, 795 
cm" 1 . 
Mass (FAB) 

m/z463 ((M + H) + ). 



10 



Elementary Analysis: As C27H 3 oN 2 05*HCI -0.2^0 



Calcd. 
Found. 



C, 64.52; 


H, 6.30; 


CI, 7.05; 


C, 64.50; 


H, 6.39; 


CI, 7.00; 



N, 5.57 
N, 5.53 



75 



Compound 80 



20 



25 



H 




N 
tile 




OH 



£0 



mp 225-230 • C (decomposition) 

NMR(400 MHz, DMSO-d 6 ) 

6 0.38 (1H, m), 0.51 (1H, m), 0.63 (2H, m), 0.97 (1H, m), 1.21 (1H, m), 1.40-1.72 (3.8H, m), 2.29 (1H, 
m), 2.40-2.52 (1.2H, m), 2.57 (0.2H, m), 2.70 (0.8H, m), 2.80-2.96 (1.2H, m), 2.89 (2.4H, s), 3.00-3.18 
(1.6H, m), 3.14 (0.6H, s), 3.18-3.35 (2.2H, m), 3.48 (0.8H, m), 3.95-4.10 (1.2H, m), 4.65-4.95 (1H m) 
6.27-8.32 (7H, m) 

IR (KBr) 

v 3370, 1 651 , 1 593, 1 321 , 1 1 56, 872 cm" 1 . 
Mass (FAB) 

m/z 461 (M + H) 





Elementary Analysis: As C29H32N2O4 •1.7HCI«0.5H 2 0 




Calcd. 


C, 63.27; 


H, 6.58; 


N, 5.27; 


CI, 11.34 


45 


Found. 


C, 63.24; 


H, 6.60; 


N, 5.09; 


CI. 11.55 



Compound 81 



50 



55 
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H 



5 




mp 210-215 'C (decomposition) 
NMR (400 MHz, DMSO-de) 

15 5 0.38 (1H, m), 0.48 (1H, m), 0.65 (2H, m), 0.98 (1H, m), 1.16 (2H, m), 1.32 (1H, m), 1.62-1.90 (2H, 
m), 2.23 (1H, m) ( 2.68 (0.7H, m), 2.8-3.4 (7.2H, m), 3.04 (2.1 H ( s), 4.01-4.10 (1H, m), 4.52 -4.81 (2H, 
m), 6.6-8.3 (7H, m) 

IR (KBr) 

v 3380, 1651, 1591, 1323, 1160, 872 cm" 1 . 
20 Mass (FAB) 

m/z 461 (M + H) 





Elementary Analysis: As C2sH32N2O4H.4HCUO.5H2O 


25 


Calcd. 


C, 64.60; 


H, 6.66; 


N, 5.38; 


CI, 9.53 




Found. 


C, 64.78; 


H, 6.82; 


N, 5.01; 


CI, 9.29 



[Example 72] 

17-cyclopropylmethyl-3,14^dihydroxy-4,5a-epo 
morphinan* tartrate 82 (yield: 84%) was obtained by following the procedure of example 68 but using trans- 
3-(2-thienyl)acryloyl chloride instead of trans-3-(3-furyl)acryloyl chloride. 



OH 




mp 178-181 'C 

NMR (400 MHz, DMSOds) 

5 0.22 <2H ( brs), 0.53 (2H, m), 0.91 (1H, m). 1.2-1.4 (3H, m), 1.58 (1H, d. J = 10.4 Hz), 2.14 (2H, m), 
2.27 (1H, m), 2.50 (1H, m), 2.6-2.8 (3H, m), 2.88 (1.8H, s), 3.08 (1H, d, J = 17.1 Hz), 3.11 (1.2H, s). 
3.24 (1H, m), 3.59 (0.6H, m), 4.02 (1H, s), 4.20 (0.4H, m), 4.66 (0.6H, d, J = 8.6 Hz), 4.76 (0.4H, d, 
J = 8.6 Hz), 6.42 (0.6H, d, J = 15.3 Hz), 6.48 (0.4H, d, J = 12.2 Hz), 6.57 (1H, d, J = 7.9 Hz), 6.75 
(0.6H, d, J = 7.9 Hz), 6.85 (0.4H, d, J = 15.3 Hz), 7.07 (0.6H, t, J = 3.7 Hz), 7.12 (0.4H, t, J = 4.9 Hz), 
7.32 (0.6H, d, J =3.1 Hz), 7.45-7.48 (1H, m), 7.58-7.67 (1.4H, m) 

IR (KBr) 

v 3350, 1636, 1590, 1460, 1035 cm" 1 . 
Mass (FAB) 

m/z 493 (M + H) 
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Elementary Analysis: As Cas^^OiS'O.S^HgOGj-O.ShfeO 



Calcd. 
Found. 



C, 62.48; 


H, 6.29; 


N, 4.86; 


C, 62.32; 


H, 6.36; 


N, 4.92; 



S, 5.56 
S, 5.57 



[Example 73] 

w 17 ' Cyc,opr °py ,meth y'" 3 ^ 

morphinan* hydrochloride 83 



75 



OH 



20 



81 



25 



30 



35 



40 



45 



50 



567.1 mg (1.59 mmol) of 17-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6a-methylaminomorphinan 
4 and 577.9 mg (3.19 mmol) of 3-nitrophenylacetic acid were dissolved in 18 ml of chloroform followed by 
the addition of 657.0 mg (3.18 mmol) of dicyclohexylcarbodiimide and 10.0 mg (0.082 mmol) of 4-(N,N- 
dimethylamino)pyridine to this solution and stirring for 1 hour at room temperature. The solid that formed in 
the reaction solution was filtered out, the residue was washed with chloroform, and the filtrate and washing 
were combined and concentrated. The resulting solid was dissolved in a mixed solution of methanol and 
chloroform (4:1) followed by the addition of 445 mg (3.22 mmol) of potassium carbonate and stirring for 2 
hours at room temperature. 15 ml of water was added to the reaction solution followed by extraction with 
chloroform (3x15 ml). The organic layers were then combined and concentrated to obtain 2.27 g of solid. 
This solid was then purified with column chromatography [silica gel 80 g; chloroform-methanol (40:1^20:1)] 
to obtain 717.4 mg of the free base of the target compound (yield: 87%). This crystal was then dissolved in 
methanol followed by addition of methanol solution saturated with hydrogen chloride gas. The precipitated 
crystal was then filtered to obtain 300.5 mg of the target compound (yield: 34%). In addition, the crystal 
resulting from concentration of this filtrate was then recrystallized from' methanol to further obtain 354.0 mg 
of the target compound (yield: 40%). Both of these compounds were then combined to obtain 654.5 mg of 
the target compound (yield: 74%). 
mp >210'C (decomposition, methanol) 
NMR (400 MHz, DMSO-d 6 ) 

5 0.39 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H, m). 1.06 (1H, m), 1.17 (1H, m), 1.37 (1H, m), 
1.50-1.64 (2H, m), 1.94 (1H ( m), 2.43 (1H, m), 2.68 (1H, m), 2.82 (0.6H, s), 2.90-3.14 (3H, m), 3.00 
(2.4H, s), 3.22-3.38 (2H, m), 3.90-4.10 (3H, m), 4.54 (0.2H, m), 4.63 (0.8H, d, J = 3.3 Hz), 4.82 
(0.2H, m), 4.98 (0.8H, m), 6.28 (1H, br s, OH), 6.58 (1H, d, J = 7.8 Hz), 6.75 (1H. d, J = 7.8 Hz), 7.62 
(0.8H, dd, J = 7.8, 7.8 Hz), 7.65 (0.2H, dd, J = 7.8, 7.8 Hz), 7.71 (0.8H, d. J = 7.8 Hz), 7.75 (0.2H, d, 
J = 7.8 Hz), 8.13 (1H, d, J = 7.8 Hz), 8.14 (1H, br s), 8.84 (1H, m, NH + ), 9.36 (1H, s, OH). 

IR (KBr) 

v 3388, 1618, 1528, 1466, 1352, 1321, 1120, 1036, 920, 806 cm" 1 . 
Mass (FAB) 

m/z 520 ((M + H) + ). 
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Elementary Analysis: As C29H 3 3N 3 (VHCI 


Calcd. 
Found. 


C, 62.64; 
C, 62.25; 


H.6.16; 
H, 6.39; 


N, 7.56; 
N, 7.68; 


CI, 6.38. 
CI, 6.20. 



[Examples 74-88] 

17-cyclopropylmethyl-3,140-dihydroxy-4,5a-epoxy 
morphinan* hydrochloride 84 (yield: 16%), 17-cyclopropylmethyl-3,14)3-dihydroxy-4 ( 5a-epoxy-6a-(N-methyl- 
cyclohexylacetamido)morphinan« hydrochloride 85 (yield: 55%), 17-cyclopropylmethyl-3,14^-dihydroxy- 
4,5or-epoxy-6a-(N-methyl-3,4-dichlorocimmamamido) morphinan • hydrochloride 86 (yield: 78%), 1 7- 
cyclopropylmethyl-3,14/8-dthydroxy-4,5a-epoxy-6a-(N-methyl-4-nitrophenylacetamid"o)- 
morphinan* hydrochloride 87 (yield: 83%), 17-cyclopropylmethyl-3,14j8-dihydroxy-4 t 5a-epoxy-6a-(N-methyl- 
2-bromophenylacetamido)morphinan« hydrochloride 88 (yield: 81%), 17-cyclopropylmethyl-3,14^-dihydroxy- 
4,5a-epoxy-6a-[N-methyl-trans-3-(3-furyl)acrylamido]mbrphinan • tartrate 89 (yield: 39%), 1 7- 
cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6a-(N-methyl-4-pyridylacetamido)' morphinan* 2 hydrochlo- 
ride 90 (yield: 83%), 1 7-cyclopropylmethy 1-3,1 4)3-dihydroxy-4 ( 5a-epoxy-6a-[N-methyl-trans-3-(3-thienyl)- 
acrylamido]morphinan. tartrate 91 (yield: 40%), 17-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6a-(N- 
methyl-2-pyridylacetamido)morphinan ^hydrochloride 92 (yield: 82%), 17-cyclopropylmethyl-3,140-dihyd 
roxy-4,5a-epoxy-6a-(N-methyl-3-pyridylacetamido) moTphinan* hydrochloride 93 (yield: 92%), 17- 
cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6a-(N-methyl-3-cyclohexylpropionamido)- 
morphinan- hydrochloride 94 (yield: 45%), 17-cyclopropylmethyl-3.14j9-dihydroxy-4,5a-epoxy-6a-(N-methyl- 
trans-2-hexenamido)morphinan» tartrate 95 (yield: 46%), 17-cyclopropylmethyl-3,14^dihydroxy-4,5a-epoxy- 
6a-(N-methy l-3-f luorocinnamamido)morphinan • tartrate 96 (yield: 79%). 1 7-cyclopropylmethy I-3, 1 4)5- 
dihydroxy-4,5a-epoxy-6a-(N-methyl-3-nitrocinnamamido)morphinan* phosphate 97 (yield: 40%) and 17- 
cyclopropylmethyl-3,1 4/8-dihydroxy-4,5a-epoxy-6a-(N-methy Ibenzoy lacetamido)morphinan • tartrate98 (yield: 
37%) were obtained by following the procedure of example 73 but using phenylpropiolic acid, "cyclohex- 
ylacetic acid, trans-3.4-dichlorocinnamic acid, 4-nitrophenylacetic acid, 2-bromophenylacetic acid, trans-3- 
(3-furyl)acrylic acid, 4-pyridylacetic acid, trans-3-(3-thienyl)acrylic acid, 2-pyridylacetic acid, 3-pyridylacetic 
acid, 3-cyclohexylpropionic acid, trans-2-hexenoic acid, 3-fluorocinnamic acid, 3-nitrocinnamic acid and 
benzoylacetic acid instead of 3-nitrophenylacetic acid. 
Compound 84 



OH 




mp 206.0-209.0 • C (decomposition, ether) 

NMR (400 MHz, DMSO-d 6 ) 

6 0.41 (1H, m), 0.49 (1H, m). 0.62 (1H, m), 0.69 (1H, m), 1.08 (1H, m). 1.19 (0.5H, m), 1.27 (0.5H, m), 
1.45-1.72 (3H, m), 1.95 (0.5H, m), 2.02 (0.5H, m), 2.48 (1H, m), 2.71 (1H, m), 2.92 (1.5H, s), 
2.94-3.06 (2H, m), 3.12 (1H, dd, J = 19.5, 6.7 Hz), 3.24 (1.5H, s), 3.27-3,38 (2H, m), 3.95 (1H, dd, 
J = 15.6, 6.7 Hz), 4.71 (0.5H, d, J = 3.7 Hz), 4.81 (0.5H, d, J = 3.7 Hz), 4.92 (0.5H, br d, J = 13.4 Hz), 
5.09 (0.5H, br d, J = 13.4 Hz), 6.32 (0.5H, s), 6.42 (0.5H, s). 6.61 (0.5H, d, J = 7.9 Hz), 6.62 (0.5H, d, 
J = 7.9 Hz), 6.74 (0.5H, d, J = 7.9 Hz), 6.75 (0.5H, d, J = 7.9 Hz), 7.49 (1H, t, J = 7.3 Hz), 7.52-7.57 
(2H, m), 7.66 (1H. d. J = 8.5 Hz), 7.72 (1H, d, J = 7.3 Hz), 8.85 (0.5H, br s), 8.93 (0.5H, br s), 9.37 
(1H, s). 

IR (KBr) 

v 3400, 2952, 2216, 1613, 1493, 1377, 1321, 1120, 1036. 692 cm* 1 . 
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Mass (FAB) 

m/2 485 (M + H) + . 



Elementary Analysis: As C30H32N2O4H.5HCNO.8H2O 



Calcd. 
Found. 



c,e 


6.61; 


H, 6.48; 


N, 5.18; 


C,6 


6.42; 


H, 6.55; 


N,5.19; 



10 



Compound 85 



CI, 7.54. 
CI. 7.72. 



75 



20 



25 



30 



35 



'xx: 



£5 

mp 245.0-248.0 *C (decomposition, ether) 

NMR(400 MHz, DMSO-d 6 ) 

5 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H, m), 0.93-1.35 (8H. m), 1.53-1.74 (8H, m), 1.90 
(1H, m), 2.22 (2H, dd t J = 6.8, 2.4 Hz), 2.39-2.54 (2H, m), 2.69 (1H, m), 2.79 (0.6H, s), 2.88 (2.4H, 
s), 2.92 (1H, m), 3.03 (1H, br d, J = 13.2 Hz), 3.09 (1H, dd, J = 20.4, 7.6 Hz), 3.39 (1H. m), 3.87 (1H, 
d, J = 6.4 Hz), 4.48 (0.2H, m), 4.60 (0.8H, d, J = 3.9 Hz), 4.73 (0.2H, br s), 4.98 (0.8H, dt. J = 14.2, 
3.9 Hz), 6.16 (0.8H, s). 6.38 (0.2H, s), 6.58 (0.8H, d. J = 8.3 Hz), 6.59 (0.2H, d, J = 7.8 Hz), 6.71 
(0.8H, d, J = 7.8 Hz), 6.72 (0.2H, d, J = 8.3 Hz), 8.79 (1H, br s), 9.28 (0.8H, s), 9.31 (0.2H s) 

IR (KBr) 

3400, 2928, 2856, 1615, 1508, 1317, 1120, 804 cm -1 . 
Mass (FAB) 

m/z481 (M + H) + . 





Elementary Analysis: As C29H*! N 2 O4CI«0.4H 2 0 


40 


Calcd. 
Found. 


C, 66.43; 
C, 66.33; 


H, 8.04; 
H, 7.81; 


N.5.34; 
N, 5.35; 


CI, 6.76. 
CI, 6.97. 



Compound 86 




2£ 

55 

mp 249-258 *C (decomposition, methanol) 
NMR (400 MHz, DMSO-ds) 

5 0.31-0.43 (1H, m), 0.43-0.54 (1H, m), 0.54-0.66 (1H, m), 0.66-0.76 (1H, m), 0.99-1.12 (1H, m), 1.12- 
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1.33 (1H, m), 1.33-1.50 <1H, m). 1.50-1.70 (2H, m). 1.86-2.03 <1H, m), 2.40-2.50 (1H, m), 2.61-2.78 
(1H, m), 2.87-2.99 (1H ( m). 2.90 (0.6H, s), 2.99-3.19 (2H, m), 3.09 (2.4H, s), 3.19-3.39 (2H, m), 3.92 
<1H, br d, J = 5.9 Hz), 4.63 (0.2H, m), 4.73 (0.8H, d, J = 3.9 Hz), 4.92 (0.2H, brs), 5.04 (0.8H, dt, 
J = 14.2, 4.0 Hz), 6.27 (0.8H, br s), 6.46 (0.2H, br s). 6.60 (1H, d ( J = 7.8 Hz), 6.73 (1H, d, J = 7.8 
5 Hz), 7.32 (0.2H, d, J = 15.1 Hz), 7.38 (0.8H, d, J = 15.1 Hz), 7.47 (0.2H, d, J = 15.1 Hz). 7.49 (0.8H, d, 

J = 15.1 Hz), 7.64-7.73 (1H, m), 7.75 (1H, dd, J = 8.3. 2.0 Hz). 8.04 (0.2H, s), 8.13 (0.8H, d, J = 2 0 
Hz), 8.82 (1H, br s), 9.31 {0.8H, s), 9.34 (0.2H, s), 

IR (KBr) 

v 1649, 1599. 1510. 1475. 1377. 1317. 1120, 1033 cm" 1 . 
70 Mass (FAB) 

m/z 555 ((M + H) + ). 





Elementary Analysis: As CaaHaa^O+CIa 


75 


Calcd. 


C, 60.87; 


H, 5.62; 


N, 4.73; 


CI, 17.97 




Found. 


C. 60.87; 


H, 5.82; 


N, 4.73; 


CI, 17.75 



Compound 87 



20 



25 



XT 



Me 



30 



35 



40 



45 



SO 



31 

mp >190 • C (decomposition) 

NMR (400 MHz, DMSO-d 6 ) 

d 0.39 (1H, m), 0.47 (1H, m), 0.61 (1H, m),0.68 (1H, m). 1.05 (1H, m), 1.18 (1H, m), 1.37 (1H, m) 
1.46-1.63 (2H, m), 1.93 (1H. m), 2.43 (1H, m), 2.67 (1H, m), 2.82 (0.6H, s), 2.90-3.14 (3H. m), 2.98 
(2.4H, s), 3.21-3.39 (2H, m). 3.88-4.07 (3H, m), 4.50 (0.2H, m). 4.60-4.67 (1H, m), 4.98 (0.8H. m). 
6.27 (0.8H. br s, OH). 6.58 (1H, d, J = 7.8 Hz), 6.59 (0.2H, br s. OH), 6.74 (1H. d, J = 7.8 Hz), 7.53 
(1.6H, d, J = 8.8 Hz), 7.58 (0.4H, d, J = 8.8 Hz). 8.20 (1.6H, d, J = 8.8 Hz), 8.23 (0.4H, d, J = 8.8 Hz) 
8.83 (1 H, m, NH + ), 9.34 (1 H, br s, OH). 

IR (KBr) 

v 3358, 1611. 1520, 1468, 1346, 1323, 1118, 1035, 919, 820 cm' 1 . 
Mass (FAB) 

m/z 520 ((M + H) + ). 



Elementary Analysis: As C29H 3 3N 3 06 • HCI«0.7H 2 0 



Calcd. 
Found. 



C, 61 .25; 


H, 6.27; 


N, 7.39; 


C, 61 .24; 


H. 6.38; 


N, 7.18; 



CI, 6.23. 
CI, 6.37. 



Compound 88 



55 
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70 



mp 230 • C (decomposition) 
75 NMR (400 MHz, DMSO-ds) 

6 0.40 (1H, m), 0.46 (1H, m), 0.60 (1H, m), 0.68 (1H, m), 1.05 (1H, m), 1.18 <1H, m), 1.38 (1H, m), 
1.50-1.64 (2H, m), 1,93 (1H, m), 2.42 (1H, m), 2.69 <1H, m), 2.84 (0.6H, s), 2.94 (1H. m), 3.01 (2.4H, 
s), 3.02-3.14 (2H, m), 3.21-3.33 (2H, m), 3.82-3.97 (3H, m), 4.57 (0.2H, m), 4.61 (0.8H, d, J = 3.7 
Hz), 4.84 (0.2H, m), 4.98 (0.8H, m), 6.24 (0.8H, br s), 6.46 (0.2H, br s), 6.58 (1H, d. J = 7.9 Hz), 6.75 
20 (1H, d, J =7.9 Hz), 7.21 (1H, m), 7.30-7.38 (2H, m), 7.60 (1H, m), 8.82 (1H, br s), 9.34 (0.8H, s), 

9.35 (0.2H, s). 

IR (KBr) 

v 3120, 1620. 1508, 1473, 1377, 1317, 1118, 1027, 752 cm- 1 . 
Mass (FAB) 
25 m/z 553 ((M + H) + ). 





Elementary Analysis: As C 2 9H 3 3N2O4Br»HCI»0.4H 2 0 


30 


Calcd. 
Found. 


C, 58.33; 
C, 58.52; 


H, 5.87; 
H, 5.76; 


N, 4.69; 
N, 4.77; 


CI, 5.94; 
CI, 6.07; 


Br, 13.38. 
Br, 13.03. 



Compound 89 



35 



OH 



N i 




40 



XX ' 




S3L 

mp 243.0-254.0 * C (decomposition, diethylether) 

NMR (400 MHz, DMSO-d e ) 

5 0.10-0.30 (2H, m), 0.44-0.63 (2H, m), 0.83-0.99 (1H, m), 0.90-1.30 (1H, m), 1.30-1.42 (1H, m), 1.42- 
1.60 (2H, m), 1.69-1.83 (1H, m), 2.12-2.41 (2H, m), 2.41-2.65 (2H, m), 2.65-2.82 (2H, m). 2.82-2.98 
(1H, m), 3.05 (3H, s), 3.05-3.16 (1H, m), 3.16-3.39 (1H, m). 2.80-3.80 (1H, br s), 4.07 (1H, s), 4.55 
(0.2H, m), 4.63 (0.8H, d, J = 2.9 Hz), 4.68 (0.2H, br s), 4.96 (0.8H, dt t J = 13.6, 4.0 Hz), 6.52 (1H, d, 
J = 8.3 Hz), 6.63 (1H, d, J = 7.8 Hz), 6.72-6.87 (0.4H, m), 6.96 (0.8H, d, J = 15.1 Hz), 7.01 (0.8H, s), 
7.43 (1H, d. J = 15.1 Hz), 7.72 (0.8H, s), 7.70-7.78 (1H, m), 8.80-9.60 (1H, br s) 

IR (KBr) 

v 1651, 1597, 1510, 1460, 1377, 1160, 1120, 1038, 801 cm" 1 . 
Mass (FAB) 

m/z 477 ((M + H) + ). 



114 



EP 0 577 847 A1 



Elementary Analysis: As C30H35N2O8 •O.8H2O 


Calcd. 
Found. 


C, 63.66; 
C, 63.42; 


H, 6.52; 
H, 6.50; 


N, 4.95 
N, 4.87 



Compound 90 



OH 




mp 200 • C (decomposition) 

NMR (400 MHz, DMSO-ds) 

6 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H t m), 1.06 (1H, m), 1.18 (1H, m), 1.38 (1H, m), 
1.50-1.64 (2H, m), 1.95 (1H, m), 2.42 (1H, m), 2.67 (1H, m), 2.83 (0.6H, s), 3.00 (2.4H, s), 2.90-3.13 
(3H, m), 3.23-3.36 (2H, m), 3.50-4.30 (4H, m), 4.51 (0.2H, m), 4.62 (0.8H, d, J = 3.9 Hz), 4.89 (0.2H, 
m) t 4.97 (0.8H, m), 6.32 (1H, br s), 6.59 (1H, d, J = 8.3 Hz). 6.75 (1H, d, J = 8.3 Hz), 7.81 (2H, d, 
J = 6.8 Hz), 8.79 (2H, d, J = 6.8 Hz), 8.85 (1H, br s), 9.38 (1H, br s). 

IR (KBr) 

9 3390, 1620. 1510, 1460, 1321, 1120, 803 cm" 1 . 
Mass (El) 

m/z 475 (M + ). 



Elementary Analysis: As C28H33N3O4 •1.8HCI»0.4H 2 0 


Calcd. 
Found. 


C, 61 .32; 
C, 61.23; 


H, 6.54; 
H, 6.68; 


N, 7.66; 
N, 7.55; 


CI. 11.64. 
CI, 11.59. 



Compound 91 



OH 




21 



mp 249.0-250.0 • C (decomposition, methanol) 

NMR (400 MHz, DMSO-ds) 

6 0.10*0.30 (2H. m), 0.44-0.63 (2H, m) ( 0.83-0.99 <1H, m), 1.10-1.32 (2H, m), 1.32-1.42 (1H, m), 1.42- 
1.67 (3H. m), 1.69-1.86 (1H, m), 2.18-2.41 (2H, m), 2.41-2.66 (2H, m), 2.66-2.84 (2H, m), 2.84-2.96 
(1H, m), 3.06 (3H, s). 3.05-3.16 (1H, m), 3.30 (1H, br s). 4.06 (1H, s), 4.59 (0.2H, m), 4.64 (0.8H, d, 
J = 2.9 Hz), 4.65 (0.2H, brs), 4.97 (0.8H, dt, J = 13.7, 2.5 Hz), 6.52 (1H, d, J = 7.8 Hz), 6.63 (1H, d, 
J = 8.3 Hz). 6.91 (0.2H. m), 7.07 (0.8H, d, J = 15.1 Hz), 7.41-7.50 (0.2H, m), 7.53 (1H, d, J = 15.1 Hz), 
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7.61 {1.8H, s). 7.89 (1H, s). 8.52-9.48 (1H, br s) 

IR (KBr) 

y 1638, 1597, 1508, 1460, 1402, 1321, 1118. 1069, 1038, 789 cm" 1 . 
Mass (FAB) 
5 m/z 493 ((M + H) + ). 





Elementary Analysis; As C3oH 3 5N 2 07S« 1.2H 2 0 


10 


Calcd. 
Found. 


C, 61.14; 
C, 61.20; 


H. 6.40; 
H, 6.39; 


N, 4.75; 
N. 4.69; 


S, 5.44 
S. 5.29 



Compound 92 



75 



20 



OH 



OH 



25 



30 



35 



32 

mp 190*C (decomposition) 

NMR (400 MHz, DMSO-d s ) 

5 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H, m), 1.06 (1H, m), 1.20 (1H, m), 1.38 (1H, m), 
1.48-1.64 (2H, m), 1.95 (1H, m),2.41 (1H, m), 2.67 (1H, m), 2.83 (0.6H, s), 3.02 (2.4H, s), 2.90-3.15 
(3H, m), 3.22-3.36 (2H, m), 3.40-3.85 (1H, br), 3.93-4.40 (3H, m), 4.58 (0.2H, m), 4.60 (0.8H, d, 
J = 3.9 Hz), 4.97 (1H, m), 6.32 (1H, br s), 6.59 (1H, d, J = 8.3 Hz), 6.76 (1H, d, J = 8.3 Hz), 7.74-7.83 
(2H, m), 8.36 (1 H. m), 8.79 (1 H, br d, J = 3.9 Hz), 8.94 (1 H, brs), 9.40 (1 H, br s). 

IR (KBr) 

9 3380, 1638, 1508, 1460, 1321, 1120, 768 cm" 1 . 
Mass (FAB) 
m/z 476 ((M + H) + ). 



40 



45 



Elementary Analysis: As C 28 H 3 3N 3 O4»1.8HCI»0.6H 2 0 



Calcd. 
Found. 



Compound 93 



C, 60.92; 


H. 6.57; 


N.7.61; 


C, 60.91; 


H, 6.82; 


N, 7.47; 



CI, 11.56. 
CI, 11.52. 



50 



Me 



55 



22 
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mp 195*C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H t m), 0.68 (1H, m), 1.08 (1H, m), 1.19 (1H, m), 1.38 (1H, m), 
1.48-1.64 (2H, m) ( 1.95 (1H, m) ( 2.42 (1H, m), 2.65 (1H, m), 2.83 (0.6H, s), 3.02 (2.4H, s). 2.88-3.15 
5 (3H, m), 3.22-3.36 (2H, m), 3.45-3.80 (1H, br), 3.95-4.23 (3H, m), 4.60 (1H, m), 4.97 (1H, m). 6.32 

<1H, br s), 6.59 <1H, m), 6.77 (1H, m), 7.91 (1H, m), 8.32 (1H, m). 8.74-8.82 (2H, m), 8.94 (1H, br s), 
9.38 <1H. br s). 

IR (KBr) 

v 3410. 1626, 1475. 1321, 1120. 1036, 919, 806. 683 cm -1 . 
w Mass (FAB) 

m/z476 ((M + H) + ). 





Elementary Analysis: As C28H 33 N 3 O4-1.8HCI-0.75H 2 0 


75 


Calcd. 


C, 60.63; 


H, 6.60; 


N, 7.57; 


CI, 11.50. 




Found. 


C, 61 .01; 


H. 6.82; 


N, 7.17; 


CI, 11.49. 



Compound 94 

20 



OH 



25 




30 2A 



mp >265 # C (decomposition) 
NMR (400 MHz, CD 3 OD) 

6 0.49 (2H, m) t 0.73 (1H, m), 0.83 (1H, m), 0.90-1.03 (2H, m), 1.09 (1H, m). 1.15-1.41 (5H, m). 1.43- 
1.58 (3H. m), 1.63-1.83 (7H, m). 1.92 (1H, m), 2.38-2.52 (2H. m), 2.64 (1H, m). 2.84-3.05 (2H. m), 
2.93 (0.6H, s), 3.02 (2.4H, s), 3.05-3.21 (2H, m), 3.23-3.40 (2H, m). 3.98 (1H, m), 4.57 (0.2H, m), 
4.75 (1H. br d, J = 3.4 Hz), 5.08 (0.8H, ddd, J = 13.7, 3.9, 3.9 Hz), 6.67 (0.8H, d. J = 8.3 Hz), 6.69 
(0.2H, d, J = 8.3 Hz), 6.75 (0.8H, d. J = 8.3 Hz). 6.76 (0.2H, d; J =8.3 Hz). 

IR (KBr) 

v 3342, 3140. 1622, 1508, 1470. 1317, 1 172, 1118, 1038. 920, 907. 806 cm" 1 . 
Mass (FAB) 

m/z495 ((M + H) + ). 



Elementary Analysis: As C30HU2N2O4 •HCI-0.18H 2 0 


Calcd. 
Found. 


C, 67.43; 
C, 67.80; 


H, 8.18; 
H, 8.01; 


N. 5.24; 
N, 4.84; 


CI. 6.63. 
CI. 6.69. 



50 Compound 95 



55 
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.... 

mp 230-240 ° C (decomposition) 
NMR (400 MHz, DMSO-d 5 ) 

5 0.19 (2H, m), 0.45-0.58 (2H, m), 0.90 (1H, m), 0.91 (3H, t, J = 7.3 Hz), 1.07-1.37 (2H ( m), 1.38-1.55 
75 (4H, m), 1.73 (1H, m), 2.13-2.27 (4H, m), 2.42-2.58 (2H, m), 2.62-2.78 (2H, m), 2.84 (0.6H, s), 2.95 

(2.4H, s), 3.03 (1H, br d, J = 19.0 Hz), 3.23 (1H. m), 3.50 (3H, br s, 3 x OH), 4.02 (1H, s), 4.45 
(0.2H, m), 4.56 (0.2H, m), 4.58 (0.8H, d. J = 3.4 Hz), 4.90 (0.8H, m), 6.34 (0.2H, d, J = 15.1 Hz), 6.45 
(0.8H, d, J = 15.1 Hz), 6.50 (1H, d, J = 8.0 Hz), 6.61 (IH, d, J = 8.0 Hz), 6.65-6.73 (1H, m). 9.06 (1H 
br s, NH + ). 

20 IR (KBr) 

y 3386, 1657, 1591, 1462, 1408, 1359, 1315, 1170, 1122, 1069, 1038, 980, 920, 810 cm" 1 
Mass (FAB) 

m/z453 ((M + H) + ). 



Elementary Analysis: As C^/Ha^O^O.SCUHsOe ^0.2^0 


Calcd. 
Found. 


C, 65.57; 
C, 65.54; 


H, 7.48; 
H, 7.35; 


N, 5.27. 
N, 5.37. 



Compound 96 



OH 




2£ 



mp 225 * C (decomposition) 
NMR (400 MHz, DMSO-d G ) 

5 0.10-0.23 (2H, m), 0.43-0.60 (2H, m), 0.82-0.98 (1H, m), 1.12-1.60 (4H. m), 1.68-1.82 (1H, m), 2.18- 
2.40 (2H, m), 2.62-2.80 (2H, m), 2.83-4.00 (10H, m), 4.04 (1H, s), 4.52-4.60 (0.3H, m), 4.65 (0.7H, d, 
J = 3.4 Hz), 4.75 (0.3H, br s), 4.92-5.02 (0.7H, m), 6.51 (1H, d, J = 7.8 Hz), 6.62 (1H, d, J = 7.8 Hz), 
50 7.10-7.26 (1H, m), 7.31 (1H, d, J = 15.6 Hz), 7.40-7.57 (3H, m), 7.67 (1H, d, J = 10.3 Hz), 9.07 (1H, 

br s). 

IR (KBr) 

* 3400, 1644, 1586, 1462, 1408, 1359, 1315. 1120, 789 cm" 1 . 
Mass (FAB) 

m/z 505 ((M + H) + ). 
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Elementary Analysis: As C3oH 3 3N20*F»0.5C4Hs06 


Calcd. 
Found. 


C, 66.31; 
C, 66.43; 


H, 6.26; 
H, 6.37; 


N, 4.83; 
N, 4.87; 


F, 3.28. 
F, 3.27. 



Compound 97 




22 



mp 1 85-200 *C 

NMR (400 MHz, DMSO-d 6 ) 

5 0.10-0.30 (2H, m), 0.45-0.62 <2H, m), 0.82-1.00 (1H, m), 1.10-1.60 (4H ( m), 1.70-1.55 (1H, m) t 2.20- 
2.35 (2H, rn), 2.55-2.90 (5H, m), 2.92 (0.6H, s). 2.97-3.10 (1H, m). 3.12 (2.4H, s), 3.23-3.37 (1H, m), 
3.50-5.75 (4H, br), 4.55 (0.2H, m), 4.66 (0.8H, d, J = 3.4 Hz), 4.78 (0.2H, m), 4.98 (0.8H, m), 6.53 
(1H, d, H=8.1 Hz), 6.64 (1H, d, J = 8.1 Hz). 7.29 (0.2H, d, J = 15.1 Hz). 7.48 (0.8H, d, H = 15.4 Hz), 
7.58 (0.2H, d, J = 15.1 Hz), 7.63 (0.8H, d, J = 15.4 Hz), 7.71 (1H, t, J = 8.1 Hz), 8.10-8.27 (2H, m), 
8.50 (0.2H, s). 8.61 (0.8H, s). 

IR (KBr) 

v 3398, 3360, 3216, 3094, 1649, 1591, 1531. 1350, 1120, 1036, 973, 812, 741 
Mass (FAB) 

m/z 532 ((M + H) + ). 



Elementary Analysis: As C30H33N3O6 • H 3 PO*«1.6H20 



Calcd. 
Found. 



C, 


54.73; 


H, 6.00; 


N 6.38; 


c, 


54.66; 


H, 5.85; 


N, 6.28; 



P, 4.70. 
P, 4.45. 



Compound 98 




23 



mp >176*C (decomposition) 

NMR (400 MHz, DMSO-ds) 

5 0.14-0.24 (2H, m), 0.43-0.57 (2H, m), 0.81-0.95 (1H, m), 1.10-1.58 (4H, m), 1.74 (1H. m), 2.16-2.31 
<2H, m), 2.40-2.56 (2H, m), 2.62-2.78 (2H, m), 2.84 (0.27H, s), 2.94 (1.71H, s), 2.99-3.08 (1H, m), 
3.04 (1.02H, s). 3.25 (1H, m), 3.50 (3H, br s, 3 x OH), 4.03 (1H, s), 4.15-4.25 (0.1 5H, m), 4.20 
(0.51 H, d, J = 16.6 Hz), 4.29 (0.51 H, d, J = 16.6 Hz), 4.29 (0.09H, d, J = 16.6 Hz). 4.36 (0.09H. d. 
J = 16.6 Hz), 4.52 (0.51 H, d, J = 3.9 Hz), 4.63 (0.34H, d, J = 3.9 Hz), 4.72 (0.06H, m). 4.77 (0.09H. 
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m), 4.91 (0.51 H, ddd, J = 13.7, 3.9, 3.9 Hz), 4.98 (0.34H, ddd, J = 13.7, 3.9, 3.9 Hz), 5.97 (0.06H, s), 
6.18 (0.34H, s), 6.50-6.56 <1H, m), 6.61-6.67 (1H, m). 7.45-8.02 (5H, m), 9.10 (1H, br s, NH + ), 15.84 
(0.34H, s), 15.92 (0.06H, s). 

IR (KBr) 

v 3400, 1688, 1611, 1464, 1359, 1323, 1214, 1172, 1120, 1069, 1038, 919, 806 cm" 1 . 
Mass (FAB) 

m/z503 ((M + H) + ). 



Elementary Analysis: As C30H34N2O5 *0.5C4H & Og '0.7^0 


Calcd. 
Found. 


C, 65.12; 
C, 65.15; 


H, 6.56; 
H, 6.43; 


N, 4.75. 
N, 4.74. 



[Examples 89-94] 

1 7-cyclopropylmethyl-3,1 4^-dihydroxy-4,5a-epoxy-6^-(N-methylcinnamamido)morphinan • hydrochloride 
99 (yield: 46%), 17-cyclopropylmethy 1-3,1 4/S-dihydroxy-4,5a-epoxy-6 j3-(N-methyl-trans-2-hexenam ido)- 
morphinan* tartrate 100 (yield: 52%), 17-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6j8-(N-methyl-3- 
phenylpropiolamido)morphinan» hydrochloride ^ (yield: 49%), 1 7-cyclopropy Imethy 1-3,1 4j3-dihydroxy-4,5a- 
epoxy-6j3-(N-methyl-3-fluorocinnamamido)morphinan» tartrate 102 (yield: 81%), 17-cyclopropylmethyl-3,140- 
dihydroxy-4,5a-epoxy-6 0-(N-methylbenzoy lacetamido)morphinIrM tartrate 1 03 (yield: 52%) and 1 7- 
cyclopropylmethyl-3,14j9-dihydroxy-4,5a-epoxy-6^-(N-methyl-3-nitrocinnamalSido)morphinan» tartrate 104 - 
(yield: 47%) were obtained by following the procedure of example 73 but using 17-cyclopropylmethyM[5a- 
epoxy-3,14^dihydroxy-60-methylaminomorphinan 10 instead of the starting material of 17- 
cyclopropy lmethyl-4,5a-epoxy-3,1 40-dihydroxy-6a-methylaminomorphinan 4, and using cinnamic acid, 
trans-2-hexenoic acid, phenylpropiolic acid, 3-fluorocinnamic acid, benzoylacetic acid and 3-nitrocinnamic 
acid instead of 3-nitrophenylacetic acid. 
Compound 99 




H 

mp 225 • C (decomposition) 

NMR(400 MHz, DMSO-d 6 ) 

5 0.42 (1H, m), 0.50 (1H, m), 0.59 (1H, m), 0.68 (1H, m), 1.07 (1H, m), 1.20-1.50 (3.5H, m), 1.72 (1H, 
m). 2.13 (1H, m), 2.40-2.60 (2.5H, m), 2.87 (1H, m), 2.92 (2H, s), 3.06 (2H, m).3.19 (1H, s), 3.32 (2H, 
m), 3.6-4.3 (2H, m), 4.85 (0.7H, m), 4.92 (0.3H, m), 6.30 (1H, m), 6.68 (2H, m), 6.88 (0.5H, d, 
J = 8.3 Hz), 7.30-7.50 (5H, m), 7.71 (0.5H, d, J = 6.4 Hz), 8.79 (1H, m), 9.29 (0.3H, s). 9.70 (0.7H, s) 

IR (KBr) 

v 3380, 1642, 1599, 1499, 1321, 1127, 768 cm" 1 . 
Mass (FAB) 

m/z 487 (M + H) 
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Elementary Analysis: As C 3 oH 3 *N 2 04 •HCI-0.3H 2 0 


Calcd. 
Found. 


C. 68.18; 
C, 68.06; 


H, 6.79; 
H, 7.11; 


N, 5.30; 
N, 5.46; 


Cl t 6.71 
CI, 6.37 



Compound 100 



io 



15 




100 

mp >145*C (decomposition) 

NMR (400 MHz, DMSO-ds) 

6 0.25 (2H, m), 0.48-0.59 (2H, m), 0.79 (2.1 H, t, J = 7.3 Hz), 0.90 (0.9H, t, J = 7.3 Hz), 0.92 (1H, m), 
1.20-1.48 (5H, m), 1.58 <1H, m). 1.91-2.20 (4H, m), 2.29 (1H, m), 2.53 (1H, m), 2.67-2.85 (3H, m), 
2.81 (2.1 H, s), 3.01 (0.9H, s), 3.11 (1H, br d, J = 18.6 Hz), 3.31 (1H, m). 3.45 (4.2H, br s, 3.6 x OH 
+ 0.6 x COOH), 3.57 (1H, m), 4.06 (1.6H, s), 4.62 (0.7H, d, J = 7.8 Hz), 4.74 (0.3H, d. J = 7.8 Hz), 
6.05 (0.7H, d, J = 15.1 Hz), 6.35-6.44 (1.0H, m), 6.54-6.71 (2.3H, m), 9.26 (1H, br s, NH + ) 

IR (KBr) 

» 3396, 1736, 1655, 1601. 1460, 1410, 1319, 1123, 1067, 1035, 922, 859 cm" 1 . 
Mass (FAB) 

m/z 453 ((M + H) + ). 





Elementary Analysis: As C 27 H 35 N 2 04 • 0.8C4HsO 5 • 1.1 H 2 0 


35 


Calcd. 


C ( 61.22; 


H, 7.32; 


N, 4.73. 


Found. 


C, 61.13; 


H, 7.23; 


N, 4.82. 



Compound 101 



OH 



45 




mp 208.0-225.0 'C (decomposition, ether) 
NMR (400 MHz, DMSO-d 6 ) (data for 0.5 tartrate) 

5 0.25 (2H, br s), 0.54 (2H, m), 0.93 (1H, m), 1.27-1.47 (3H, m), 1.66 (1H, m), 1.88-5.20 (3H, br 

OHx2). 2.08-2.19 (2H, m), 2.30 (1H, m), 2.44-2.53 (2H, m), 2.58-2.80 (3H, m), 2.93 (2.1 H, s), 3.12 

(1H, m), 3.17 (0.9H. s), 3.27 (1H, br s), 4.00 (1H, s). 4.06 (0.3H, m), 4.20 (0.7H, m), 4.73 (0.7H, d. 

J = 8.3 Hz), 4.82 (0.3H, d, J = 8.3 Hz), 6.55-6.67 (2H, m), 7.19 (1.55H, d, J = 7.3 Hz), 7.37 (1.55H, t! 

J = 7.3 Hz), 7.45-7.56 (1 .40H, m), 7.60 (0.5H, d, J = 6.8 Hz), 9.1 5 (1 H, br s). 
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10 



IR (KBr) (Data for free base) 

y 3218, 2218, 1618, 1458 cm" 1 . 
Mass (FAB) 

m/z 485 (M + H) + . 



Elementary Analysis: As C3oH33N 2 04CI«0.7H 2 0 



Calcd. 
Found. 



C, 67.52; 


H, 6.50; 


N, 5.25; 


C. 67.43; 


H, 6.65; 


N, 5.25; 



Compound 102 



CI, 6.64. 
CI, 6.67. 



75 



20 



OH 




25 



30 



35 



mp 145-1 53 *C 

NMR (400 MHz, DMSO-d e ) 

5 0.20-0.32 (2H, m), 0.46-0.62 (2H, m), 0.88-1.00 (1H, m), 1.20-1.50 (3H, m), 1.55-1.65 (1H, m), 2.00- 
2.40 (3H, m), 2.42-2.60 (2H, m), 2.70-2.88 <3H, m), 2.90 (2.1 H, s), 3.15 (0.9H, m), 3.05-4.00 (7H, m), 
4.11 (2H. s), 4.71 (0.7H, d, J =8.1 Hz), 4.81 (0.3H, d, J = 8.1 Hz), 6.58-6.68 (3H, m), 7.14-7.68 (5H, 
m), 9.15 (0.3H, br s), 9.45 (0.7H, br s). 

IR (KBr) 

v 3320, 1731, 1647, 1586, 1412, 1311, 1270, 1127, 1077, 1033, 980, 859, 789, 677 cm" 1 
Mass (FAB) 

m/z 505 ((M + H) + ). 





Elementary Analysis: As C30H33N2O4F.C4H6O6 -H 2 0 




Calcd. 


C. 60.71; 


H, 6.14; 


N, 4.16;- 


F, 2.82. 


40 


Found. 


C, 60.63; 


H, 6.22; 


N, 4.07; 


F, 2.81. 



Compound 103 



45 



50 



>1 i 



OH 




■■■°t 

Me 




55 



102. 

mp >161 *C (decomposition) 
NMR (400 MHz, DMSO-de) 

5 0.17-0.27 (2H, m). 0.45-0.58 (2H, m), 0.89(1 H, m), 1.16-1.44 <3H, m). 1.50-1.61 (1H, m), 2.02-2.18 
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(2H, m), 2.28 (1H, m), 2.43 (1H, m), 2.53-2.78 (3H, m), 2.81 (1.68H, s), 2.93 (0.1 8H, s), 2.98 (0.72H, 
s), 3.04 (1H, br d, J = 19.1 Hz), 3.10 (0.42H. s) ( 3.17-3.28 <1H, m), 3.35 (1H, m), 3.50 <3H, br s, 3 x 
OH), 3.98-4.37 (1.4H, m), 4.04 (1H, s), 4.67 (0.8H, d, J = 7.8 Hz), 4.76 (0.1 4H, d. J = 8.3 Hz), 4.77 
(0.06H, d, J = 8.3 Hz), 5.62 (0.06H, s), 6.12 (0.24H, s), 6.52 (0.56H, d, J = 8.3 Hz), 6.52-6.78 (0.88H, 
5 m), 6.61 (0.56H, d, J = 8.3 Hz), 7.41-7.96 (5H, m), 9.02-9.60 (1H t m, NH + ), 15.50 (0.06H, s), 15 76 

(0.24H, s). 

IR (KBr) 

v 3390, 1686, 1626, 1452, 1323, 1278, 1125, 1035, 926, 859 cm" 1 . 
Mass (FAB) 
70 m/z503 ((M + H) + ). 



Elementary Analysis: As C 3 oH 3 4N 2 O5^0.5C4H t ;O 6 •1.2H 2 0 


Calcd. 
Found. 


C, 64.14; 
C, 64.20; 


H, 6.63; 
H, 6.57; 


N, 4.67. 
N, 4.61. 



Compound 104 



OH 



25 




mp 161-164'C 

NMR (400 MHz, DMSO-d 6 ) 

d 0.18-0.30 (2H, m), 0.46-0.60 (2H, m), 0.85-0.97 (1H, m), 1.22-1.50 (3H, m), 1.53-1.62 (1H, m), 2.03- 
2.21 (2H, m), 2.23-2.35 (1H, m), 2.50-2.90 (4H, m), 2.91 (2.1 H, s), 3.18 (0.9H, s), 3.10-4.20 (3H, m), 
4.05 (1H, s), 4.67 (0.7H, d, J = 8.3 Hz), 4.81 (0.3H, d, J = 8.3 Hz), 6.58 (0.3H, d, J = 7.8 Hz), 6.63 
(1H, d, J = 7.8 Hz), 6.73 (0.7H, d, J = 7.8 Hz), 6.84 (0.7H, d, J = 15.6 Hz), 7.42 (0.3H, d, J = 15.9 Hz), 
7.45 (0.7H, d, J = 15.6 Hz), 7.57 (0.3H, d, J = 15.6 Hz), 7.66 (0.7H, dd, J = 8.3, 7.8 Hz), 7.71 (0.3H, 
dd, 8.3, 7.8 Hz), 7.93 (0.7H, d, J = 7.8 Hz), 8.15-8.27 (2H, m), 8.60 (0.3H, s), 9.12 (0.3H, br s), 9.28 
(0.7H f brs). 

IR (KBr) 

v 3380, 1649, 1601, 1531, 1352, 1127, 1035, 922, 859, 810. 743 cm" 1 . 
Mass (FAB) 

m/z 532 ((M + H) + ). 



45 


Elementary Analysis: As C3oH 3 3N 3 0 6 •0.5C4H s O6»2.2H 2 0 




Calcd. 


C, 59.47; 


H, 6.30; 


N, 6.50. 




Found. 


C, 59.42; 


H, 5.96; 


N, 6.25. 



50 
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[Example 95] 

17-cyclopropylmethyl-3,140-dihydroxy-4,5a-epoxy-6a-(N-m 
hydrochloride 105 

5 




128 mg of 3,4-difluorophenylacetic acid and 131 mg of carbonyl diimidazole were dissolved in 2.5 ml of 
anhydrous tetrahydrofuran. After refluxing while heating for 30 minutes, the solution was cooled to room 

20 temperature. A solution of 200 mg of 17-cyclopropylmethyl-4,5a-epoxy-3,140-dihyaroxy-6a- 
methylaminomorphinan 4 dissolved in 13 ml of anhydrous tetrahydrofuran was added to the reaction 
solution followed by refluxing while heating for 1 hour. After cooling to room temperature, the reaction 
solution was concentrated and the resulting residue was dissolved in 16 ml of methanol and stirred for 1 
hour following the addition of 1 ml of 1 N aoueous sodium hydroxide. The reaction system was then 

25 concentrated followed by the addition of 40 ml of ethylacetate to the residue and sequential washing with 25 
ml of water and 25 ml of saturated brine. After drying with anhydrous sodium sulfate, the organic layer was 
concentrated to obtain 439 mg of crude product. This was then recrystallized from ethylacetate to obtain 
190 mg of the free base of the target compound. The mother liquor was then purified with silica gel column 
chromatography (25 g chloroform/methanol = 19/1) to obtain 177 mg of the free base of the target 

30 compound. The free base obtained in this manner was then dissolved in a mixed solvent of chloroform and 
methanol, and this solution was concentrated after adding methanol solution of hydrochloride to adjust to pH 
4. The residue was re-precipitated with ether and filtered to obtain 176 mg of the target compound (yield: 
57%). 

mp 1 94-208 °C (decomposition, diethylether) 
35 NMR (400 MHz, DMSO-d 6 ) 

5 0.31-0.43 (1H, m), 0.43-0.53 (1H, m), 0.53-0.64 (1H, m), 0.64-0.76 (1H, m), 0.99-1.12 (1H, m), 1.12- 
1.28 (1H, m) t 1.28-1.45 (1H, m), 1.45-1.67 (2H, m), 1.86-2.03 (1H, m), 2.35-2.50 (1H, m), 2.59-2.77 
(1H, m), 2.80 (0.6H. s), 2.88-3.18 (3H, m), 2.96 (2.4H, s), 3.18-3.39 (2H, m), 3.78 (1.6H, s), 3.88 
(0.4H, s), 3.91 (1H, d, J = 6.8 Hz), 4.49 (0.2H, m), 4.62 (1H, d, J = 3.4 Hz), 4.97 (0.8H, dt, J = 14.2, 
40 3.4 Hz), 6.25 (0.8H, br s), 6.56 (0.2H, br s), 6.58 (1H, d, J = 7.8 Hz), 6.73 (1H, d, J = 7.8 Hz), 7.03- 

7.18 (1H, m), 7.25-7.45 (2H, m), 8.82 (1H. br s), 9.32 (1H, s) 

IR (KBr) 

v 1 620, 1 560, 1 520, 1 460, 1 278, 1 1 72, 1 1 20, 1 036, 774 cm" 1 . 
Mass (FAB) 
45 m/z 511 ((M + H) + ). 





Elementary Analysis: As C2 9 H 3 3N2CUCIF2«0.7H20»0.25AcOEt 


50 


Calcd. 
Found. 


C, 61 .95; 
C, 61 .91; 


H.6.31; 
H, 6.47; 


N, 4.82; 
N, 4.81; 


CI, 6.09; 
CI, 6.04; 


F, 6.53 
F, 6.53 



[Examples 96-98] 

1 7-cyclopropylmethy I-3, 1 4/3-dihydroxy-4,5a-epoxy-6a-(N-methyl-4-benzo[b]thienylacetamiao)- 
morphinan* hydrochloride 106 (yield: 74%), 17-cyclopropylm thyl-3,14)9-dihydroxy-4,5a-epoxy-6a-(N- 
methyl-3-benzo[b]thienylacetamido)morphinan* hydrochloride 107 (yield: 71%) and 1 7-cyclopropylmethyl- 
3,14^-dihydroxy-4,5a-epoxy-6a-(N-methyl-3-trifluoromethylphenylacetamido) morphinan* hydrochloride 108 
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(yield: 78%) were obtained by following the procedure of example 95 but using 4-benzo[b}thienylacetic 
acid, 3-benzo[b]thienylacetic acid and 3-trifluoromethylphenylacetic acid instead of 3,4-difluorophenylacetic 
acid. 

Compound 106 




10$, 

mp 207.0-215.0 C C (decomposition, diethylether) 

NMR (400 MHz, DMSO-ds) 

6 0.31-0.42 (1H, m), 0.42-0.53 (1H, m), 0.53-0.65 (1H t m), 0.65-0.74 (1H, m), 1.00-1.11 (1H, m), 1.11- 
1.29 (1H, m) ( 1.29-1.48 (1H, m), 1.55 <1H, dd. J = 15.1, 9.3 Hz), 1.61 (1H, br d, J = 12.2 Hz), 1.88- 
2.00 (1H, m), 2.42 (1H, dq, J = 13.2, 4.9 Hz), 2.60-2.75 (1H, m), 2.81 (0.6H, s), 2.89-2.99 (1H, m), 
3.02 (2.4H, s), 3.01-3.15 (2H, m), 3.19-3.32 (2H, m), 3.90 (1H, d, J=6.7 Hz), 4.11 (1.6H, s), 4.20 
(0.4H, s), 4.51 (0.2H, br s), 4.63 (0.8H, d, J =3.9 Hz). 4.66 (0.2H, br s), 5.00 (0.8H, dt, J = 13.7, 3.4 
Hz), 6.22 (0.8H, br s), 6.49 (0.2H, br s), 6.58 (1H, d, J = 8.3 Hz), 6.74 (1H, d, J = 8.3 Hz), 7.22 (1H, d, 
J =6.8 Hz), 7.36 (0.8H, t, J = 7.6 Hz), 7.35-7.40 (0.2H, m), 7.52 (0.8H, d, J = 4.9 Hz), 7.64 (0.2H, d, 
J = 5.9 Hz), 7.76 (0.8H, d, J = 5.4 Hz), 7.77 (0.2H, d, J = 5.9 Hz), 7.90 (0.8H, d, J = 8.3 Hz), 7.92 
(0.2H, m), 8.82 (1H ( br s), 9.29 (0.2H, s), 9.32 (0.8H, s) 

IR (KBr) 

v 1620, 1543, 1508, 1460, 1321, 1120, 1036, 764 cm" 1 . 
Mass (FAB) 

m/z 531 ((M + H) + ). 



Elementary Analysis: As C31 H 3 5N 2 O4CIS^0.7H 2 0 



Calcd. 
Found. 



c, 


64.22; 


H, 6.33; 


N, 4.83; 


CI, 6.12; 


c, 


64.13; 


H, 6.43; 


N, 4.79; 


CI, 6.43; 



S, 5.53 
S, 5.24 



Compound 107 




mp 239-250 • C (decomposition, ethylacetate) 

NMR (400 MHz, DMSO-ds) 

5 0.31-0.43 (1H, m), 0.43-0.53 (1H, m), 0.53-0.63 (1H, m), 0.63-0.74 (1H, m), 0.98-1.12 (1H, m), 1.12- 
1.31 (1H. m), 1.31-1.47 (1H, m), 1.47-1.69 (2H, m), 1.82-2.07 (1 H, m), 2.29-2.49 (1H, m), 2.59-2.77 
(1H, m), 2.81 (0.6H, s). 2.84-2.98 (1H, m), 3.03 (2.4H. s), 2.98-3.18 (2H, m), 3.18-3.42 (2H. m) t 3.81- 
3.96 (1H, m), 4.00 (1.6H, s), 4.02-4.27 (0.4H, m), 4.32-4.43 (0.2H, m). 4.66 (0.8H, d, J =3.4 Hz), 
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4.66-4.74 (0.2H. m), 5.00 (1H, dt, J = 14.2, 3.3 Hz). 6.22 (0.8H, brs), 6.59 (1H, d, J = 7.8 Hz), 6.73 
(1H, d, J =8.3 Hz), 7.31-7.48 (2H, m), 7.52 (0.8H, s), 7.64 (0.2H, brs), 7.81 (0.8H. d, J =7.3 Hz), 
7.91-8.04 (1.2H, m), 8.81 (1H, br s). 9.28 (0.2H, s), 9.33 (0.8H, s). 

IR (KBr) 

y 1620, 1510, 1460, 1321, 1120, 1038 cm" 1 . 
Mass (FAB) 

m/z 531 ((M + H) + ). 



Elementary Analysis: As C31 H3sN 2 O4CIS*0.5H 2 0 



Calcd. 
Found. 



C, 64.62; 


H, 6.29; 


N, 4.86; 


CI, 6.15; 


C, 64.62; 


H, 6.50; 


N, 5.00; 


CI, 6.08; 



S, 5.57 
S. 5.62 



Compound 108 




mp 192.0-200.0 • C (decomposition, ethylacetate) 

NMR (400 MHz, DMSO-ds) 

5 0.31-0.42 (1H, m), 0.42-0.53 (1H, m), 0.53-0.62 (1H, m), 0.62-0.77 (1H, m), 0.96-1.12 (1H, m), 1.12- 
1.31 (1H, m). 1.31-1.47 (1H t m), 1.47-1.69 (2H ( m), 1.82-2.04 (1H, m), 2.30-2.49 <1H, m), 2.59-2.78 
(1H, m), 2.81 (0.4H, s), 2.86-3.18 (3H, m), 2.99 (2.6H, s), 3.18-3.40 (2H, m), 3.90 (2H, s), 3.90-4.1 
(1H, m), 4.53 (0.2H, m), 4.62 (0.8H, d, J =3.9 Hz), 4.77 (0.2H, br s), 4.98 (0.8H, dt J = 13.7, 3.9 Hz), 
6.24 (1H, br s), 6.58 (1H, d, J = 7.8 Hz), 6.74 (1H, d, J = 8.3 Hz), 7.49-7.68 (4H, m), 8.82 (1H, br s), 
9.33 (1H, s) 

IR (KBr) 

v 1620, 1508, 1460, 1334, 1166, 1120, 1077, 1036, 801, 702 cm" 1 . 
Mass (FAB) 

m/z 543((M + H) + ). 



Elementary Analysis: AS Cao^i^OiCIFa-O.S^O 



Calcd. 


C. 61.27; 


H, 6.00; 


N, 4.76; 




Found. 


C, 61.37; 


H, 6.08; 


N, 4 J5; 





[Examples 99-110] 

17-cyclopropylmethyl-3 f 14^-dihydroxy-4,5a-epoxy-6^-(N-methyl-4-chlorophenylacetamido)- 
morphinan • hydrochloride 1 09 (yield: 78%), 1 7-cyclopropylmethyl-3,1 4^-dihydroxy-4,5a-epoxy-6j3-(N- 
methyl-3-chlorophenylacetarnidb) morphinan* hydrochloride 110 (yield: 84%), 17-cyclopropylmethyl-3,14iS- 
dihydroxy-4,5a-epoxy-6^-(N-methyl-1-naphthylacetamido)mor^hinan»hydrochloride VM (y ield: 61%), 17- 
cyclopropylmethyl-3,14^9-dihydroxy-4,5a-epoxy-6i3-(N-methyl-2-naphthylacetamido)- 

morphinan* hydrochloride 112 (yi Id: 63%), 17-cyclopropylm thy 1-3,1 40-dihydroxy-4 ,5a-epoxy-60-(N- 
methyl-3-thtenylacetamido)fTKirphinan» hydrochloride U3 (yield: 61%), 17-cyclopropylmethyl-3,140-dihydr 
oxy-4,5a-epoxy-6^-(N-methyl-3,4-methyleneaioxyphenylacetamido)morphinan* hydrochloride 114 (yield: 
45%), 17-cyclopropylmethyl-3,14/S-dihydroxy-4 ? 5a-epoxy-6j3-(N-methyl-3-b nzo[b]thienylacetamido) mor- 
phinan- hydrochloride 115 (yi Id: 55%), 17-cyclopropylmethyl-3,14j3-dihydroxy-4 ( 5a- poxy-60-(N-methyl-3- 
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trifluoromethylphenylacetamido)morphinan» hydrochloride 116 (yield: 57%), 1*7-cyclopropylmethyl-3,14j8- 
dihydroxy-4,5a-epoxy-6)3-(N-methyl-9-ftuorenamido)morphinar7» hydrochloride 117 (yield: 65%), 17- 
cyclopropylmethyl-3J40-dihydroxy-4,^ 

morphinan • hydrochloride VI8 (yield: 68%), 1 7-cyclopropylmethyl-3,1 40-dihydroxy-4,5a-epoxy-60-[N- 
methyl-3-(5-chlorobenzo[bJthienyl)acetamido] morphinan -hydrochloride 119 (yield: 83%) and 17- 
cyclopropylmethyl-3,140-dihydroxy-4,5a-epoxy-60^^ 

morphinan* hydrochloride 120 (yield: 76%) were obtained by following the procedure of example 95 but 
using 17-cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6^-methylaminomorphinan 10 instead of the start- 
ing material of ^-cyclopropylmethyl^.Sa-epoxy-S.U^-dihydroxy-ea-methylaminomoTphinan 4. and using 4- 
chlorophenylacetic acid, 3-chlorophenylacetic acid, 1-naphthylacetic acid, 2-naphthylacetic acid, 3- 
thienylacetic acid, 3,4-methylenedioxyphenylacetic acid, 3-benzo[b]thienylacetic acid, 3-trifluoromethyl- 
phenylacetic acid, 9-fluorenecarboxylic acid, 2,3,4,5,6-pentafluorophenylacetic acid, 3-(5-chlorobenzo[b]- 
thienyl) acetic acid and 4-benzo[bJthienylacetic acid instead of 3,4-difluorophenylacetic acid. 
Compound 109 



mp 201 .0-205.0 °C (decomposition, methanol) 
NMR (400 MHz, CD 3 OD) 

5 0.31-0.58 (2H, m), 0.61-0.75 (1H, m), 0.75-0.87 (1H, m), 0.87-1.00 (1H, m), 1.00-1.12 (1H, m), 1.12- 
1.27 (1H, m), 1.35-1.82 (3H, m), 2.06 (1H, dq, J = 13.4, 2.7 Hz), 2.42-2.73 (2H, m), 2.73-2.88 (1H, 
m), 2.92 (2.5H.S), 3.07 (0.5H, s), 2.97-3.20 (3H, m), 3.68 (2H, dd, J = 28.8, 15.6 Hz), 3.51-4.38 (2H, 
m), 4.75 (1H, d, J = 8.3 Hz), 6.82 (2H, d, J = 8.8 Hz), 6.87 (1H, d. J =7.8 Hz), 7.18 (2H, d, J = 8.8 
Hz), 7.22 (1H, m) 

IR (KBr) 

v 1 626, 1 493. 1 460, 1321, 11 25, 1 035, 924, 808 cm" 1 . 
Mass (FAB) 

m/z509((M + H) + ). 




lo?_ 



Elementary Analysis: As C29H34N 2 O4Cl3«0.6H 2 0 



Calcd. C, 62.61; H, 6.38; N, 5.04; 
Found. C. 62.56; H, 6.49; N, 5.02; 



CI, 12.74 
CI, 12.64 



Compound 110 




US 
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w 



mp 200.0-209.0 *C (decomposition, methanol) 
NMR (400 MHz, CD 3 OD) 

5 0.31-0.58 (2H, m), 0.61-0.75 (1H, m), 0.75-0.89 (2H, m), 0.96-1.24 (2H, m), 1.34-1.82 (3H, m), 2.03 
(1H, dq, J = 13.2, 2.9 Hz), 2.42-2.73 (2H, m), 2.73-2.88 (1H, m), 2.91 (2.5H, s), 3.09 (0.5H, s), 2.97- 
3.20 (3H. m), 3.54-3.65 (1H, m), 3.68 <2H, s), 3.73-4.97 (1H, m), 4.75 (1H, d, J = 8.3 Hz), 6.62-7.39 
(6H, m) 

IR (KBr) 

v 1 620, 1 502. 1 460, 1 321 , 1 1 25, 1 035, 924, 808 cm-1 . 
Mass (FAB) 

m/z 509 ((M + H) + ). 





Elementary Analysis: As C29H 34 N 2 O4Cl3»0.3H 2 0 


75 


Calcd. 
Found. 


C, 63.22; 
C, 63.20; 


H, 6.33; 
H, 6.50; 


N, 5.08; 
N, 5.03; 


CI, 12.87 
CI, 12.69 



Compound 1 1 1 



20 



25 




111 



30 



35 



40 



mp 210.0-215.0 *C (decomposition, diethylether) 
NMR (400 MHz, CD 3 OD) 

5 0.31-0.60 (3H, m), 0.61-0.91 (3H, m), 0.91-1.18 (1H, m), 1.31 (1H, brd, J = 14.2 Hz), 1.43-1.81 (2H, 
m). 1.89 (1H, dq, J = 13.2, 2.9 Hz), 2.42-2.73 (2H, m). 2.73-3.00 (2H, m), 2.92 (2.6H, s), 3.15 (0.4H, 
s), 3.00-3.19 (2H, m), 3.54-3.85 (2H, m), 3.99 (1H, d, J = 16.1 Hz), 4.23 (1H, d, J = 16.1 Hz), 4.75 
<1H, d, J =8.3 Hz), 6.80 (1H, d, J = 8.30 Hz), 6.90 (1H, d, J = 7.82 Hz), 7.00 (1H, d, J = 6.84 Hz), 7.27 
(1H. t. J = 7.6 Hz), 7.31-7.59 (2H, m), 7.70 (2H, t, J = 8.30 Hz), 7.80 (1H, d. J =8.3 Hz) 

IR (KBr) 

y 1620, 1510, 1502, 1460, 1402, 1321, 1125, 1035, 924, 797 cm' 1 . 
Mass (FAB) 

m/z 525 ((M + H) + ). 



Elementary Analysis: As C3 3 H 3 7N 2 C>4CI»0.3H2 0 


Calcd. 
Found. 


C, 69.96; 
C. 70.04; 


H, 6.69; 
H, 6.68; 


N, 4.94; 
N, 5.03; 


CI, 6.26 
CI, 6.20 



Compound 112 

50 



55 
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OH 



N? 




" Me 



70 



OH 
112 



mp 207.0-214.0° C (decomposition, diethylether) 
NMR (400 MHz, CD 3 OD) 

75 a 0.35-0.58 (3H, m), 0.61-0.91 (3H, m), 0.91-1.18 (1H, m), 1.23 (1H, brd, J = 14.2 Hz), 1.39-1.81 (2H, 
m), 1.89 (1H, dq, J = 13.2, 2.9 Hz), 2.42-2.76 (2H, m), 2.76-3.02 (2H, m), 2.92 (2.6H, s), 3.10 (0.4H, 
s), 3.02-3.20 (2H, m), 3.60-3.82 (2H, m), 3.86 (1H, d, J = 21 .5 Hz), 3.95 (1H, d, J = 18.1 Hz), 4.75 
(1H, d, J = 8.3 Hz), 6.87-7.00 (2H, m), 7.00-7.13 (2H, m), 7.35-7.49 (2H, m). 7.49-7.58 (1H, m), 7.70 
(1H, d, J = 8.3 Hz), 7.73-7.80 (1H, m) 

20 IR (KBr) 

v 1620, 1504, 1460. 1408, 1321, 1125, 1035, 859, 803, 748 cm" 1 . 
Mass (FAB) 

m/z 525 ((M + H) + ). 



25 



Elementary Analysis:, As C33H37N2O+CI 



Calcd. 
Found. 



c, 


70.64; 


H, 6.65; 


N, 4.99; 


c, 


70.39; 


H, 6.75; 


N, 5.05; 



CI, 6.32 
CI, 6.00 



30 



Compound 113 




mp 208.0-21 9.0 *C (decomposition, diethylether) 

NMR (400 MHz, DMSO-d 6 ) 

6 0.31-0.45 (1H, m), 0.45-0.53 (1H, m), 0.53-0,63 (1H, m), 0.63-0.78 (1H, m), 0.84-1.30 (3H, m), 1.30- 
1.80 (2H, m), 1.90-2.14 (1H, m), 2.30-2.61 (3H, m), 2.83 (2.4H, s), 3.00 (0.6H, s), 2.75-2.91 (1H, m), 
2.91-3.17 (3H t m), 3.40-3.57 (2H, m), 3.57-3.72 (1H, m), 3.72-3.88 (1H, m), 4.81 (0.8H, d, J = 8.3 
Hz), 4.87 (0.2H, d. J = 8.3 Hz), 6.30 (0.2H, s), 6.40 (0.8H, s), 6.62 (1H, d, J = 4.9 Hz), 6.72 (1H, s). 
6.73 (1H. d, J = 8.3 Hz), 6.82 (1H, d, J = 8.3 Hz), 7.38 (0.8H, dd, J = 4.9. 2.9 Hz), 7.47 (0.2H, dd, 
J = 4.9, 2.9 Hz), 8.80 (1 H, br s), 9.28 (0.2H, s), 9.65 (0.8H, s) 

IR (KBr) 

v 1620, 1508, 1460, 1321, 1125, 1035, 922. 859 cm' 1 . 
Mass (FAB) 

m/z 481 ((M + H) + ). 
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Elementary Analysis: As C27H33N 2 O4CIS»0.5H 2 0 



Calcd. 


C, 61.64; 


H.6.51; 


N, 5.32; 


CI, 6.74; 


S, 6.10 


Found. 


C, 61.77; 


H, 6.50; 


N, 5.19; 


CI, 6.65; 


S, 5.83 



Compound 114 



w 



15 




1U 

mp 203.0-208.0 *C (decomposition, ethylacetate, diethylether) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.31-0.45 (1H, m), 0.45-0.54 (1H, m), 0.54-0.63 (1H, m), 0.63-0.73 (1H, m), 0.85-0.99 (1H, m), 0.99- 
1.10 (1H, m), 1.10-1.29 (1H t m), 1.32-1.80 (3H, m), 1.92-2.13 (1H, m), 2.36-2.55 (2H, m), 2.72-2.92 
(1H, m), 2.82 (2.4H, s), 2.99 (0.6H, s), 2.92-3.13 (2H, m), 3.25-3.41 (1H, m), 3.44 (2H, s), 3.48-3.70 
(1H, m), 3.82 (1H, br d, J = 4.9 Hz), 4.81 (0.8H, d, J = 8.3 Hz), 4.87 (0.2H, d. J = 8.3 Hz), 5.93 (1.6H, 
d, J = 0.98 Hz), 5.98 (0.4H, s), 6.23 (1H, dd, J = 1.3, 8.1 Hz), 6.34 (1H, s), 6.40 (1H, br s), 6.58-6.90 
(3H, m). 8.80 (1H, brs), 9.26 (0.2H, s), 9.63 (0.8H, s) 

IR (KBr) 

v 1620, 1504, 1491, 1323, 1249, 1125, 1036 cm" 1 . 
Mass (FAB) 

m/z 519 ((M + H) + ). 



35 


Elementary Analysis: As C30H35N2O6CUO.4H2O 


Calcd. 


C, 64.08; 


H, 6.41; 


N, 4.98; 


CI, 6.31 




Found. 


C, 64.00; 


H, 6.43; 


N, 5.01; 


CI, 6.27 



Compound 115 



45 




115 

mp 215.0-225.0 *C (decomposition, ethylacetate, diethylether) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.31-0.45 (1H t m), 0.45-0.53 <1H, m), 0.53-0.62 (1H, m), 0.62-0.73 (1H, m), 0.79-0.89 (1H, m), 0.89- 
1.12 (2H, m), 1.34-1.60 (2H, m), 1.98-2.07 (1H, m), 2.39-2.55 (2H, m), 2.73-2.98 (1H, m), 2.85 (2.4H, 
s), 3.07 (0.6H, s). 2.98-3.13 (2H, m), 3.17-3.39 (2H, m). 3.50-3.61 (1H, m), 3.68 (1H, d, J = 16.1 Hz), 
3.78 (1H, br d, J = 3.9 Hz). 3.88 (1H, d, J = 16.1 Hz), 4.83 (0.8H, d, J = 8.3 Hz), 4.90 (0.2H, d, J = 8.3 
Hz), 6.29 (0.2H, s). 6.35 (0.8H, s). 6.03 (0.2H, d, J = 8.3 Hz), 6.70 (0.2H, d, J = 8.3 Hz), 6.74 (0.8H, d, 
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J = 8.3 Hz), 6.82 (0.8H, d, J = 8.3 Hz), 7.08 (0.8H, s). 7.21-7.42 (2.8H, m), 7.48 (0.2H, s), 7.77-7.82 
(0.2H, m), 7.92 (0.8H, d, J = 7.8 Hz), 7.97-8.02 (0.2H, m), 8.78 (1H, br s), 9.28 (0.2H, s), 9.68 (0.8H, 
s) 

IR (KBr) 

v 1626, 1502, 1460, 1319, 1125, 1035 cm"'. 
Mass (FAB) 

m/z531 ((M + H) + ). 



10 



Elementary Analysis: As C31 H 3 3N2O4CIS»0.4H 2 0 



Calcd. 
Found. 



c, 


64.83; 


H, 6.28; 


N, 4.88; 


CI, 6.17; 


c, 


64.85; 


H, 6.42; 


N, 4.89; 


CI. 6.15; 



S, 5.58 
S, 5.53 



75 



Compound 116 




25 



mp 1 95.0-203.0 *C (decomposition, methanol) 

NMR (400 MHz, DMSO-de) 

6 0.31-0.45 (1H, m), 0.45-0.53 (1H, m), 0.53-0.63 (1H, m), 0.63-0.77 (1H, m), 0.96-1.12 (2H, m), 1.12- 
1.30 (1H, m), 1.30-1.80 (3H, m), 2.06 (1H, br q, J = 13.2 Hz), 2.39-2.59 <2H, m), 2.85 (2.4H, s), 3.05 
(0.6H, s), 2.71-2.92 (1H, m), 2.92-3.12 (2H, m), 3.41-3.58 (1H, m), 3.68 (1H, d, J = 3.4 Hz), 3.58-3.77 
(1H, m), 3.77-4.10 (2H, m), 4.84 (0.8H, br d, J = 5.4 Hz), 4.88 (0.2H, br d, J = 5.4 Hz), 6.30 (0.2H, br 
s), 6.42 (0.8H, br s), 6.62 (0.2H. d, J = 8.3 Hz), 6.69 (0.2H, d, J =8.3 Hz). 6.72 (0.8H, d. J = 8.3 Hz), 
6.81 (0.8H, d, J = 8.3 Hz), 7.13 (0.8H, s), 7.17 (0.2H, d, J = 6.8 Hz), 7.22-7.28 (0.2H, m), 7.30 (0.8H, 
d, J = 7.8 Hz), 7.48 (1H, t, J = 7.8 Hz), 7.52-7.63 (1H, m). 8.80 (1H. br s), 9.25 (0.2H, s). 9.64 (0.8H, 
s) 

IR (KBr) 

v 1628. 1508, 1460, 1334, 1166, 1127, 1077. 1035, 922, 704 cm -1 . 
Mass (FAB) 

m/z543 ((M + H) + ). 





Elementary Analysis: As CaoHa^CUCIFa 


45 


Calcd. 


C, 62.23; 


H, 5.92; 


N, 4.84; 


CI, 6.12; 


F.9.84 




Found. 


C, 62.19; 


H, 6.04; 


N, 4.82; 


CI, 5.76; 


F, 9.87 



Compound 117 

50 



55 
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10 



111 




mp 21 5.0-224.0 *C (decomposition, ethylacetate) 
NMR (400 MHz, DMSO-d 6 ) 

75 5 0.31-0.47 (1H, m), 0.47-0.57 (1H, m), 0.57-0.64 (1H, m), 0.64-0.77 (1H, m) t 0.98-1.13 (1H, m), 1.20- 
1.60 (2H ( m), 1.60-1.92 (2H, m), 2.31-2.70 (2H, m), 2.79-2.91 (1H, m), 2.97 (2.1 H, s), 2.99-3.15 (2H, 
m), 3.36 (0.9H, s), 3.37-3.60 (2H, m), 3.81 (0.3H, br d, J = 5.2 Hz). 3.89 (0.7H, br d. J = 5.2 Hz), 3.72- 
3.93 (0.3H. m). 4.12-4.29 (0.7H, m). 4.90-5.02 (0.3H, m). 5.04 (0.7H. d, J = 7.3 Hz), 5.09 (0.7H, s), 
5.38 (0.3H. m). 6.17 (0.3H, br s), 6.46 (0.7H. br s), 6.61 (1H. s). 6.55-6.78 (1H, m). 7.08-7.52 (6H. 

20 m), 7.64 (1H, d. J = 7.3 Hz), 7.84 (1H, dd, J = 7.8, 4.4 Hz), 7.91 (1H, d, J = 7.3 Hz), 8.77 (0.3H. br s), 

8.83 (0.7H, br s). 9.24 (0.3H, s), 9.26 (0.7H. s) 

IR (KBr) 

v 1620, 1510, 1460, 748 cm -1 . 
Mass (FAB) 
25 m/z 549 ((M + H) + ). 





Elementary Analysis: As C35H37N2O4OO.6H2O 


30 


Calcd. 
Found. 


C, 70.54; 
C, 70.77; 


H, 6.46; 
H, 6.54; 


N. 4.70; 
N. 4.71; 


CI, 5.95 
CI, 5.58 



Compound 118 



35 



40 




US 

mp 208.0-21 4.0 *C (decomposition, methanol) 

NMR (400 MHz, DMSO-ds) 

5 0.31-0.47 (1H, m), 0.47-0.56 (1H, m). 0.56-0.63 (1H, m), 0.63-0.77 (1H, m), 1.00-1.13 (1H t m), 1.20- 
1.65 (3H, m), 1.74 (1H, br t, J = 13.4 Hz), 2.16 (1H, br q, J = 12.7 Hz), 2.39-2.62 (2H, m), 2.89 (2.4H, 
s); 2.76-2.96 (1H, m), 2.96-3.12 (2H, m), 3.17 (0.6H, s), 3.20-3.45 (2H, m), 3.62-3.75 (1H, m), 3.75- 
3.98 (3H, m), 4.85 (0.8H, d, J = 7.8 Hz), 4.94 (0.2H, d t J = 7.8 Hz), 6.38 (0.2H, br s), 6.52 (0.8H, brs), 
6.62 (0.2H, d, J = 8.3 Hz), 6.68 (1H, d, J =8.3 Hz), 6.74 (0.8H, d, J = 7.8 Hz), 8.85 (1H, br s), 9.27 
(0.2H, s), 9.41 (0.8H, s) 

IR (KBr) 

y 1 638, 1 51 0, 1 31 5, 1 1 27, 1 009. 91 9, 859 cm -1 . 
Mass (FAB) 

m/z 565 <(M + H) + ). 



132 



EP 0 577 847 A1 



Elementary Analysis: As C29H3oN 2 0*CIF5.0.2H 2 0 



Calcd. 


C. 


57.61; 


H, 5.07; 


N, 4.63; 


CI, 5.86; 


F, 15.71 


Found. 


C. 


57.60; 


H, 5.36; 


N, 4.74; 


CI, 5.94; 


F, 15.51 



Compound 119 




112. 



20 



25 



30 



mp 210.0-219.0 *C (decomposition, diethylether) 

NMR (400 MHz, DMSO-ds) 

5 0.31-0.45 <1H, m), 0.45-0.54 <1H, m), 0.54-0.62 (1H, m). 0,62-0.73 (1H, m), 1.00-1.12 (1H, m), 1.19- 
1.57 (3H, m), 1.61-1.78 (1H, m), 2.00-2.18 (1H, m), 2.40-2.60 (2H, m), 2.73-2.92 (1H t m), 2.87 (2.4H, 
s), 3.09 (0.6H, s). 2.92-3.13 (2H, m), 3.23-3.41 (2H, m), 3.59-3.69 (0.8H, m), 3.76 (0.8H, d, J = 16.5 
Hz), 3.80-3.90 (1H, m), 3.89 (0.8H, d, J = 16.5 Hz), 3.95 (0.4H, s), 4.00-4.12 (0.2H, m), 4.88 (0.8H, d, 
J = 7.9 Hz), 4.90 (0.2H, d, J = 7.9 Hz), 6.35 (0.2H, br s), 6.47 (0.8H. br s), 6.63 (0.2H, d, J =7.9 Hz), 
6.69 (1H, d, J = 8.5 Hz), 6.78 (0.8H, d. J = 7.9 Hz), 7.23 (0.8H, s), 7.36 (0.8H, dd, J = 8.6, 1.8 Hz), 
7.40 (0.2H, dd, J = 8.6, 1.8 Hz), 7.60 (0.2H, s), 7.66 (0.8H, d, J = 1.8 Hz), 7.86 (0.2H, d, J = 1.8 Hz), 
7.97 (0.8H, d, J = 8.6 Hz), 8.01 (0.2H, d, J = 8.5 Hz), 8.82 (1H, br s), 9.25 (0.2H, s), 9.60 (0.8H s) 

IR (KBr) 

v 1628, 1508, 1427, 1321, 1127, 1079, 1035, 859, 835 cm" 1 . 
Mass (FAB) 

m/z 565 ((M + H) + ). 



35 



40 



Elementary Analysis: As C31 H34N 2 O4Cl2S»0.3H 2 0 



Calcd. 
Found. 



C, 61.34; 


H, 5.75; 


N, 4.62; 


CI, 11.68; 


C, 61.40; 


H, 5.81; 


N, 4.63; 


CI," 11.38; 



Compound 120 



S, 5.28 
S, 5.20 




120 



mp 21 9.0-226.0 °C (d composition, diethylether) 
55 NMR (400 MHz, DMSO-d 6 ) 

6 0.31-0.45 (1H t m), 0.45-0.53 (1H, m). 0.53-0.62 (2H, m), 0.62-0.73 (1H, m), 0.77-0.92 (1H, m), 0.97- 
1.12 (1H, m), 1.43 (1H, d, J = 12.2 Hz), 1.47 (1H, d, J = 10.3 Hz), 1.91 (1H, br q, J = 13.2 Hz), 2.48 
(2H, d, J = 8.6 Hz), 2.77-2.89 (1H, m), 2.83 (2.4H, s), 2.92 (1H, dd, J = 19.5. 6.1 Hz), 3.06 (0.6H, s), 
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2.99-3.11 (1H. m). 3.25-3.39 (1H, m), 3.51-3.61 (1H, m), 3.78 (1H, d, J = 5.4 Hz), 3.85 (1H, d, 
J = 15.4 Hz), 3.89 (1H, d, J = 15.4 Hz), 4.83 (0.8H, d. J =8.3 Hz), 4.91 (0.2H, d. J =8.3 Hz). 6.31 
(0.2H, br s). 6.37 (0.8H, br s), 6.63 (0.2H. d, J = 8.3 Hz), 6.70 {0.2H, dd, J = 7.8, 2.0 Hz), 6.77 (0.8H, 
d, J = 8.3 Hz), 6.80-6.90 (1.8H, m), 6.98 (1H, d, J = 5.4 Hz), 7.18 (0.8H, t, J = 7.8 Hz), 7.31 (0.2H, t! 
5 J = 7.8 Hz), 7.36 (0.8H, s), 7.50 (0.2H, d ? J = 4.9 Hz), 7.60 (0.8H, d, J = 5.4 Hz), 7.73 (0.2H, d. J = 5 9 

Hz), 7.82 (0.8H, d, J = 8.3 Hz). 7.88 (0.2H, d, J = 7.8 Hz), 8.78 (1H, br s), 9.25 (0.2H, s), 9.66 (0.8H 
s) 

IR (KBr) 

v 1620, 1543. 1516, 1460. 1125, 1033, 766 cm' 1 . 
10 Mass (FAB) 

m/z 531 ((M + H) + ). 





Elementary Analysis: AS C 3 i H35N2O4 CIS -0.4^0 


75 


Calcd. 
Found. 


C, 64.83; 
C, 65.03; 


H, 6.28; 
H, 6.49; 


N, 4.88; 
N, 4.78; 


CI, 6.17; 
CI, 6.03; 


S 5.58 
S, 5.19 



[Examples 111-113] 

17-Cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6^-(3,4-dichlorophenylacetamido)- 
morphinan.hydrochloride121 (yield: 54%) and 17-allyl-3,14/3-dihydroxy-4,5a-epoxy-6a-(N-methyl-3,4-dich- 
lorophenylacetamido)morphinan* hydrochloriae 122 (yield: 63%), 17-allyl-3,14/S-dihydroxy-4,5a-epoxy-60- 
(N-methyl-3,4-dichlorophenylacetamido) morphinan. hydrochloride 123 (yield: 76%) were obtained by fol- 
lowing the procedure of example 95 but using 17-cyclopropyifTTethyl-4 t 5a-epoxy-3,14^-dihydroxy-6j3- 
aminomorphinan (J.B. Jiang, R.N. Hanson, P.S. Portoghese and A.E. Takemori, J. Med. Chem., 20, 1100 
(1977)). 17-a!lyl-4,5o-epoxy-3,14^-dihydroxy-6a-methylaminomorphinan 12 and 17-allyl-4,5a-epoxy-3,14j8- 
dihydroxy-60-methylaminomorphinan 13 instead of the starting material of 1 7-cyclopropylmethyl-4,5a- 
epoxy-3,140-dihydroxy-6a-methylaminomorphinan 4, and using 3,4-dichlorophenylacetic acid instead of 3,4- 
difluorophenylacetic acid. 
Compound 121 



35 



40 




111 

mp 245.0-254.0 *C (decomposition, methanol) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.31-0.46 (1H, m), 0.46-0.53 (1H, m), 0.53-0.63 (1H, m), 0.63-0.75 (1H, m), 0.98-1.12 (1H, m), 1.21- 
1.39 (1H, m), 1.39-1.57 (2H, m), 1.57-1.80 (2H, m), 2.28-2.48 (2H, m), 2.77-2.92 (1H, m). 3.02 (1H, 
brd, J = 6.4 Hz), 3.07 (1H. br d, J = 5.9 Hz), 3.19-3.41 (3H, m), 3.45 (1H. d, J = 14.7 Hz), 3.50 (1H, d. 
J = 14.7 Hz), 3.82 (1H, br s), 4.58 (1H, d, J = 7.8 Hz), 6.17 (1H, br s), 6.63 (1H, d, J = 7.8 Hz), 6.71 
(1H, d, J =8.3 Hz), 7.25 (1H, dd, J = 8.3, 2.0 Hz), 7.53 (1H, d. J = 2.0 Hz), 7.57 (1H, d, J = 8.3 Hz) 
8.45 (1 H, br s), 8.82 (1 H, br s), 9.34 (1 H, d, J = 1 .5 Hz) 

IR (KBr) 

y 1 655, 1 545, 1 508, 1 461 . 1 1 28, 1 034, 922 cm -1 . 
Mass (FAB) 

m/z 529 ((M + H) + ). 
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Elementary Analysis: As C28H31 N 2 O*Cl3»0.4H20 


Calcd. 
Found. 


C, 58.67; 
C, 58.70; 


H, 5.59; 
H, 5.65; 


N, 4.89; 
N, 4.88; 


CI, 18.56 
CI, 18.63 



5 

Compound 122 




122 



mp 214-216 *C 

NMR (400 MHz, DMSO-de) 

a 1.16 (1H, m), 1.34 (1H, m), 1.51 (1H, m), 1.62 (1H, m), 1.86 (1H, m), 2.41 (1H, m), 2.72 (1H, m). 
2.80 (0.5H, s), 2.95 (2.5H, s), 3.0-3.3 (2H, m), 3.40 (1H, m), 3.52 (1H, m) ( 3.88 (3H, m). 4.45 (0.2H, 
m), 4.61 (0.8H, d, J = 3.9 Hz), 4.73 (0.2H, m), 4.95 (0.8H. m), 5.57 (2H, m), 5.89 (1H, m), 6.14 (0.8H, 
brs), 6.48 (0.2H, brs), 6.59 (1H, d t J = 8.3 Hz), 6.72 (1H, d. J = 8.3 Hz), 7.23 (1H, m), 7.52 (1H, d ( 
J =2.0 Hz), 7.58 (1H, m), 9.12 (1H t brs), 9.32 (1H, s) 

IR (KBr) 

p 3300, 1624, 1473, 1118, 1035, 804 cm -1 . 
Mass (FAB) 

m/z 529 (M + H) 



Elementary Analysis: As C28H 3 oN 2 04Cl2»HCW0.4H 2 0 



Calcd. 


C, 58.68; 


H, 5.59; 


N, 4.89; 


CI, 18.56 


Found. 


C. 58.77; 


H, 5.66; 


N, 4.87; 


CI, 18.29 



Compound 123 




122. 

50 



mp 185 # C (decomposition) 

NMR (500 MHz, DMSO-d 6 ) 

6 1.15-1.39 (2H, m), 1.44 (0.2H, brd, J = 9.2 Hz), 1.51 (0.8H, brd, J = 9.8 Hz), 1.61-1.68 (1H, m), 2.00- 
2.11 (1H, m), 2.44-2.57 (2H, m), 2.83 (2.4H, s), 2.90-3.00 (1H, m), 3.02 (0.6H, s), 3.07-3.15 (1H, m), 
3.35-3.39 (0.2H, m), 3.37 (0.8H, d, J = 6.7 Hz). 3.43-3.55 (2H, m), 3.57 (1.6H, d. J = 3.1 Hz), 3.70- 
3.79 (1 .4H, m), 3.88-4.05 (1 H, m), 4.80-4.88 (1 H, m), 5.52 (1 H, brd, J = 1 1 .0 Hz), 5.62 (1 H, d. J = 7.1 
Hz), 5.83-5.96 (1H, m), 6.10-6.38 (1H, m), 6.64 (0.2H, d, J = 8.2 Hz), 6.69 (0.2H, d, J = 8.2 Hz), 6.73 
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(0.8H, d, J = 8.2 Hz). 6.80 (0.8H, d, J = 8.2 Hz), 6.99 (0.8H, dd, J = 8.6, 1.8 Hz), 7.10 (0.8H, d, J = 1.8 
Hz), 7.19-7.23 (0.2H, m), 7.47-7.50 (0.2H, m), 7.50 (0.8H, d. J = 8.5 Hz), 7.55 (0.2H, d, J = 8.6 Hz), 
9.18 (1H, brs), 9.25 (0.2H, s). 9.63 (0.8H, s). 

IR (KBr) 

v 3380, 1620, 1502. 1475. 1321, 1125, 1033 cm" 1 . 
Mass (El) 

m/z528 (M + ). 



Elementary Analysis: As C28H 3 oN 2 0*Cl2 •HCI^O 


Calcd. 
Found. 


C. 57.59; 
C, 57.93; 


H, 5.70; 
H, 5.80; 


N, 4.80; 
N, 4.82; 


CI, 18.21 
CI, 17.85 



[Example 114] 

1 7-Cyclopropylmethyl-3.1 40-dihydroxy^ 
morphinan- hydrochloride 124 




121 



400 mg (1.12 mmol) of 17-cyclopropylmethyl-4,5a-epoxy-3.14)3-dihydroxy-6^-methylaminomorphinan 
10 and 360 mg (1.68 mmol) of 3-(3-trifluoromethylphenyl)propiolic acid were dissolved in 12 ml of 
chloroform followed by sequential addition of 0.40 ml (2.91 mmol) of N-ethylpiperidine and 428 mg (1.68 
mmol) of bis-(2-oxo-3-oxazolidinyl)phosphinic chloride and stirring for 12 hours at room temperature. Then, 
15 ml of 1 N aqueous sodium hydroxide were added to separate layers, and the organic layer was washed 
with 10 ml each of water and saturated brine, dried and concentrated. The residue was dissolved in 10 ml of 
methanol followed by the addition of 2ml of 1 N aqueous sodium hydroxide and stirring for 3 hours. 30 ml 
of ethylacetate were then added to separate layers, and the resulting organic layer was washed with 20 ml 
of saturated brine, dried and concentrated. The residue was purified with silica gel column chromatography 
(Merk 9385. 30 g, chloroform/methanol = 30/1) to obtain 562.8 mg of the free base of the target compound. 
This was then re-precipitated from hexane and ethylacetate, and the resulting solid was dissolved in 
ethylacetate. An excess amount of ethylacetate solution of hydrochloride solution was added followed by 
stirring and filtration of the resulting precipitate to obtain 274 mg of the target compound (yield: 42%). 
mp >195 • C (decomposition) 
NMR (400 MHz, DMSO-ds) 

5 0.42 (1H, m), 0.52 (1H, m), 0.59 (1H t m), 0.67 (1H, m), 1.07 (1H, m), 1.29-1.51 (3H, m), 1.73-1.83 
(1H, m), 2.09-2.26 (1H, m), 2.40-2.58 (2H, m), 2.86 (1H, m), 2.98 (2.4H, S). 3.02-3.11 (2H, m). 3.31 
(0.6H, s), 3.30-3.38 (2H, m), 3.87 (1H, br d. J = 5.9 Hz), 4.13 (1H, m), 4.89 (0.8H, d, J = 8.3 Hz), 4.96 
(0.2H, d, J = 8.3 Hz), 6.40 (0.2H, s, OH), 6.46 (0.8H, d, J =7.3 Hz), 6.53 (0.8H, s, OH), 6.60 (0.8H, d, 
J = 7.3 Hz), 6.66 (0.2H, d, J = 7.3 Hz), 6.72 (0.2H, d, J = 7.3 Hz), 7.47 (0.8H, br s), 7.57 (0.8H. d, 
J = 7.8 Hz), 7.63 (0.8H, dd, J = 7.8, 7.8 Hz), 7.73 (0.2H, dd, J = 7.8, 7.8 Hz),7.83 (0.8H, d, J = 7.8 Hz), 
7.90 (0.2H, d, J = 7.8 Hz), 7.97 (0.2H, d, J = 7.8 Hz), 8.06 (0.2H, br s), 8.81 (1H, m, NH + ), 9.30 
(0.8H, s, OH), 9.31 (0.2H. s. OH). 

IR (KBr) 

y 3400, 2224, 1620, 1439, 1334, 1170. 1127, 1073, 1035, 924, 806 cm" 1 . 
Mass (FAB) 

m/z553 ((M + H) + ). 
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Elementary Analysis: As C 3 i H 3 i F 3 N 2 0* • HCI-0.5H 2 0 


Calcd. 
Found. 


C, 62.26; 
C, 62.25; 


H, 5.56; 
H, 5.64; 


CI, 5.93; 
CI. 5.78; 


F, 9.53; 
F, 9.49; 


N, 4.68 
N, 4.73 



[Example 115] 

1 7-cyclopropylmethyl-3,1 40-dihydro^ 
propiolamido] morphinan» hydrochloride 125 was obtained by following the procedure of example 114 but 
using 1 7-cyclopropy Imethy l-4,5a-epoxy : 37l 40-dihydroxy-6a-methy laminomor phinan 4 instead of 1 7- 
cyclopropylmethyl-4,5a-epoxy-3,14j3-dihydroxy-6^-methylaminomorphinan 10. 




-US 

mp >190*C (decomposition) 

NMR (400 MHz, DMSO-ds) 

6 0.41 (1H, m), 0.48 (1H, m). 0.62 (1H, m), 0.68 (1H, m), 1.07 (1H, m). 1.14-1.33 (1H, m), 1.48-1.70 
(3H, m), 1.92-2.07 (1H t m), 2.47 (1H, m), 2.70 (1H t m), 2.92-3.15 (3H t m), 2.93 (1.2H, s), 3.22-3.38 
(2H, m), 3.26 (1.8H, s), 3.96 (1H. m), 4.72 (0.6H, d, J = 3.4 Hz), 4.85 (0.4H, d, J = 3.4 Hz). 4.92 (0.6H, 
ddd, J = 14.2, 3.9, 3.9 Hz), 5.07 (0.4H, ddd, J = 13.2, 3.9, 3.9 Hz), 6.34 (0.6H, s, OH), 6.43 (0.4H, s, 
OH), 6.61 (0.6H, d, J = 7.8 Hz), 6.61 (0.4H, J = 7.3 Hz), 6.75 (0.6H, d, J = 7.8 Hz), 6.75 (0.4H, d, 
J = 7.3 Hz), 7.73 (0.6H, dd, J = 7.8, 7.3 Hz), 7.82 (0.4H, dd, J = 7.8. 7.3 Hz), 7.91 (0.6H, d, J = 7.3 
Hz), 7.92 (0.4H, d, J = 7.3 Hz). 7.98 (0.6H, d, J = 7.8 Hz), 8.06 (0.6H, br s). 8.06 (0.4H. d, J =7.8 Hz). 
8.08 (0.4H. br s), 8.82-8.94 (1H, m, NH + ), 9.38 (0.4H, s, OH), 9.38 (0.6H, s, OH). 

IR (KBr) 

v 3400, 2220. 1611, 1460, 1334, 1172, 1122, 1071, 1036, 922, 806 cm -1 . 
Mass (FAB) 

m/z553 ((M + H) + ). 



Elementary Analysis: As C 3 i H 3 iF 3 N 2 O-HCI-0.6H 2 0 



Calcd. 


C, 62.07; 


H, 5.58; 


CI. 5.91; 


F, 


9.50; 


Found. 


C.61.96; 


H, 5.64; 


CI, 6.06; 


F, 


9.47; 



[Example 116] 

17-Cyclopropylmethyl-3,14/3-dihydroxy-4,5a-epoxy-6a-[N-methyl-3-(4-trifluoromethylphenyl)- 
propiolamido] morphinan»0.5 tartrate 126 was obtained by following the procedure of example 114 but 
using 1 7-cyclopropy ImethyM.Sa-epoxy^.^jS-dihydroxy-ea-methylaminomorphinan 4 instead of 17- 
cyclopropylmethyl-4,5a-epoxy-3,14^-dihydroxy-6^-methylaminomorphinan 10, arid using 3-(4- 
trifluorom thylphenyl)propiolic acid instead of 3-(3-trifluoromethylphenyl)propioiic acid. 
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OH 



5 




70 

126 

mp 197.0*C (decomposition) 
NMR (400 MHz, DMSO-d 5 ) 

75 5 0.10-0.30 (2H, m), 0.44-0.63 (2H, m), 0.83-0.99 (1H, m), 1.10-1.35 (1H, m), 1.40-1.60 (3H, m) ( 1.70- 
1.88 (1H, m), 2.15-2.34 (2H, m), 2.39-2.62 (2H, m), 2.62-2.84 (2H, m), 2.93 (1.5H, s), 3.00-3.13 (1H, 
m), 3.25 (1.5H, s), 3.20-3.34 (1H, m), 2.40-4.40 (3H, br s), 4.10 (1H, s), 4.62 (0.5H, br d, J = 3.4 Hz), 
4.70 (0.5H, br d, J = 2.9 Hz), 4.85 (0.5H, ddd, J = 14.2, 3.9, 3.9 Hz), 5.03 (0.5H, ddd, J = 13.2, 3.9. 
3.9 Hz), 6.53 (1H, d, J = 8.3 Hz), 6.64 (0.5H, d. J =7.8 Hz), 6.65 (0.5H, d, J = 8.3 Hz), 7.85 (1H, d, 

20 J = 8.3 Hz), 7.89 (1H, d, J = 8.3 Hz). 7.90 (1H, d, J = 8.3 Hz), 7.93 (1H, d, J = 8.3 Hz), 8.80-9.60 (1H 

br s). 

IR (KBr) 

v 3416, 2222, 1609, 1508, 1406. 1325, 1125, 1067 cm" 1 . 
Mass (FAB) 
25 m/z 553 ((M + H) + ). 





Elementary Analysis: As C31 H 3 i F3N2O4 •O.5C4 H G Os •0.5H 2 0 


30 


Calcd. 
Found. 


C, 62.26; 
C, 62.14; 


H, 5.54; 
H, 5.58; 


F, 8.95; 
F, 8.91; 


N, 4.40 
N, 4.43 



[Example 17] 

35 . 

17-Cyclopropylmethyl-3,14i3-dihydroxy-4,5a-epoxy-6jS-[N-methyl-3-(4"trifluoromethylphenyl)- 
propiolamido] morphinan* hydrochloride 127 was obtained by following the procedure of example 114 but 
using 3-(4-trifluoromethylphenyl)propiolic acid instead of 3-(3-trifluoromethylphenyl)propiolic acid. 

40 OH 



45 




121 

mp 197.0'C (decomposition) 

NMR (400 MHz, DMSO-d 6 ) 

5 0.35-0.46 (1H, m), 0.46-0.56 (1H, m),0.56-0.64 (1H, m). 0.64-0.75 (1H, m), 1,01-1.15 (1H, m), 1.27- 
1.37 (0.6H, m), 1.37-1.52 (2.4H, m), 1.70-1.85 (1H, m), 2.05-2.30 (1H. m), 2.36-2.62 (2H, m), 2.80- 
2.92 (1H, m), 2.99 (2.4H, s), 3.00-3.16 (2H, m), 3.32 (0.6H, s), 3.30-3.40 (2H, m), 3.86 (1H, br d, 
J = 4.4 Hz), 4.05-4.18 (1H, m), 4.90 (0.8H, d, J = 8.3 Hz), 4.97 (0.2H, d, J = 8.8 Hz), 6.43 (0.2H, s), 
6.55 (0.8H, s), 6.57 (0.8H, d. J = 7.8 Hz). 6.66 (1H, d, J = 8.3 Hz), 6.72 (0.2H, d, J = 7.8 Hz), 7.43 
(1.6H, d, J = 7.8 Hz), 7.74 (1.6H, d, J = 8.3 Hz), 7.85 (0.4H, d, J = 8.8 Hz). 7.89 (0.4H. d. J = 8.8 Hz), 
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8.83 <1H, br s), 9.32 (0.2H, s), 9.35 (0.8H, s). 

IR (KBr) 

v 3416, 2224, 1618, 1508, 1408, 1325, 1172, 1127, 1067 cm" 1 . 
Mass (FAB) 
5 m/z 553 ((M + H) + ). 



w 



Elementary Analysis: AS C 3 iH3iF 3 N2O4*HCI*0.6H 2 0 



Calcd. 
Found. 



C, 62.07; 


H, 5.58; 


CI. 5.91; 


F, 9.50; 


C, 62.14; 


H, 5.62; 


CI, 5.90; 


F, 9.29; 



N, 4.67 
N, 4.62 



75 



[Example 118] 

1 7<yclopropylmethyl-4,5a-epoxy-3,1 4^^ 
morphinan* tartrate 128 



20 



25 



OH 



*N7 




•"o ¥ 

We 




CI 
CI 



30 



35 



40 



45 



50 



12SL 



227 mg of 3-tert-butyldimethylsilyloxy-1 7-cyclopropylmethyl-4,5a-epoxy-14^-hydroxy-6a-(N-methyl-3,4- 
dichlorophenylmethanesulfonamido)morphinan 16 obtained in reference example 8 was dissolved in 4.5 ml 
of tetrahydrofuran followed by the addition of 0.39 ml of tetrabutylammonium fluoride and stirring for 30 
minutes. 15 ml of ethylacetate and 10 ml of saturated aqueous ammonium chloride were added to separate 
layers, and the aqueous layer was extracted twice with 10 ml of ethylacetate. The resulting organic layer 
was concentrated after drying with anhydrous sodium sulfate, and the residue was purified with silica gel 
column chromatography (25 g chloroform/methanol = 20/1) to obtain the crude compound. This was then 
recrystallized from ethylacetate and methanol to obtain 158 mg of the free base of the target compound. 
This was dissolved in a mixed solvent of chloroform and methanol, completely dissolved by addition of 20.4 
mg of tartaric acid and concentrated. This residue was reprecipitated from methanol and ether followed by 
filtration to obtain 105 mg of the target compound (yield: 49%). 
mp > 1 49 • C (decomposition) 
NMR (400 MHz, DMSO-de) 

5 0.13-0.22 (2H, m), 0.47-0.58 <2H, m), 0.82-0.92 (1H, m), 0.98-1.11 (1H, m), 1.18-1.27 (1H, m), 1.35- 
1.48 (2H, m), 1.55-1.67 (1H, m), 2.07-2.26 (2H, m), 2.48-2.60 <1H, m), 2.60-2.73 (2H, m), 2.83 (3H, 
s), 3.01 (1H, brd, J = 8.6 Hz), 2.90-4.00 (5H, m, 3 x OH), 3.98-4.07 (1H, m), 4.11 (1H, s), 4.35 (1H, 
d, J = 3.4 Hz), 4.49 (1H, d, J = 13.7 Hz), 4.53 (1H, d, J = 13.7 Hz), 6.49 (1H, d, J = 8.3 Hz), 6.61 (1H, 
d, J = 8.3 Hz), 7.44 (1H, dd, J = 2.0, 8.3 Hz), 7.67 (1H, d, J = 8.3 Hz), 7.71 (1H, d, J =2.0 Hz), 9.08 
(1H, brs). 

IR (KBr) 

v 341 0, 1 607, 1 470, 1 323, 1 1 22, 1 035, 959, 91 7 cm" 1 . 
Mass (FAB) 

m/z 579 (M + H) + . 



55 



139 



EP 0 577 847 A1 



Elementary Analysis: As C28H32N2O5CI2S-O.65C4H5N6-O.4H2O 


Calcd. 
Found. 


C. 53.71; 
C. 53.79; 


H.5.41; 
H, 5.50; 


N, 4.09; 
N t 4.12; 


CI, 10.36; 
CI, 10.09; 


S, 4.69 
S. 4.58 



[Example 119] 

17-Cyclopropylmethyl-4,5a-epoxy-3,140-dihydro^ 
morphinan-tartrate129 (yield: 87%) was obtained by following the procedure of example 118 but using 3- 
tert-butyldimethylsilyloxy-17-cyc!opropylmethyl-4,5a-epoxy-14^-hydroxy-6a-(N- 

methylphenylmethanesulfonamido)morphinan 17 instead of the starting material of 3-tert- 

butyldimethylsilyloxy-17-cyclopropylmethyl-4,5a-epoxy-14j9-hydroxy-6a-(N-methyl-3,4- 

dichloropheny lmethanesulfonamido)morphinan 1 6. 



OH 




12a 

mp > 1 47 • C (decomposition) 

NMR (400 MHz, DMSO-d 6 ) 

6 0.13-0.22 (2H, m), 0.45-0.58 (2H, m), 0.82-1.07 (2H, m), 1.09-1.19 (1H, m), 1.33-1.42 (2H, m), 1.50- 
1.62 <1H, m), 2.07-2.27 (2H, m), 2.40-2.72 (3H, m), 2.79 (3H, s), 2.99 (1H, brd, J = 9.0 Hz), 2.95-4.15 
(5H, m, 3 x OH), 3.98-4.07 <1H, m),. 4.10 (1H, s), 4.34 (1H. d. J = 3.4 Hz), 4.40 (1H, d. J = 13.9 Hz), 
4.45 (1H, d, J = 13.9 Hz), 6.47 (1H, d. J = 8.0 Hz), 6.61 (1H, d. J = 8.0 Hz), 7.31-7.46 (5H, m), 9.10 
(1H, brs). 

IR (KBr) 

y 3420, 1603, 1460, 1321, 1122, 1069, 1036, 959. 917 cm" 1 . 
Mass (FAB) 

m/z 511 (M + H) + . 



Elementary Analysis: As C^sHa^OsS-O.SCiHsNe ^0 



Calcd. 


C, 59.67; 


H.6.51; 


N, 4.64; 


S, 5.31 


Found. 


C. 59.50; 


H, 6.47; 


N, 4.68; 


S, 5.21 
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[Example 120] 

1 7-cyclopropylmethyl-4,5a-epoxy^^ . tartrate 1 30 



OH 




148 mg of 17-cyclopropylmethyl-4,5a-epoxy-3,6a,14iS-trihydroxymorphinan (N. Chatteryie, C.E. Inturrisi, 
H.B. Dayton and H. Blumberg, J. Med. Chem., 18, 490 (1975); H.C. Brown and S. Krishnamurthy. J. Am! 
Chem. Soc M 94, 7159 (1972)) was dissolved in 0.9 ml of carbon tetrachloride and 0.3 ml of methylene 
chloride followed by the addition of 0.225 ml diisopropylethylamine and 26 mg of 4-dimethylaminopyridine. 
and the dropwise addition of 0.13 ml of 3-phenylpropionyl chloride at 0*C. After stirring for 20 hours at 
room temperature, 2 ml of saturated aqueous sodium bicarbonate was added to the reaction system to 
separate layers, and the aqueous layer was extracted twice with chloroform. The organic layer was 
concentrated after drying with anhydrous sodium sulfate. The resulting residue was dissolved in a mixed 
solvent of chloroform and methanol followed by the addition of 30 mg of potassium carbonate and stirring 
for 1 hour. Water was then added to the reaction mixture to separate layer, and the aqueous layer was 
extracted twice with chloroform. The resulting organic layer was concentrated after drying with anhydrous 
sodium sulfate, and the residue was purified with silica gel column chromatography (15 g 
chloroform/methanol = 20/1) to obtain 95.3 mg of the free base of the target compound. This was then 
dissolved in methanol, completely dissolved by addition of 15 mg of tartaric acid and concentrated. The 
residue was re-precipitated from ether followed by filtration to obtain 103 mg of the target compound (yield- 
43%). 

mp >110°C (decomposition) 

NMR (500 MHz, DMSO-ds) 

5 0.18-0.28 <2H, m), 0.47-0.60 (2H, m), 0.83-0.95 (1H, m), 1.19-1.28 (1H, m), 1.32-1.49 (3H, m), 1.74- 
1.82 (1H, m), 2.19-2.29 (2H, m), 2.40-2.47 (2H, m), 2.55-2.80 (6H, m). 3.08 (1H, brd. J = 18.9 Hz), 
3.28 (1H, brs), 3.36 (5H, m), 4.10 (2H, s), 4.64 (1H, d t J = 4.9 Hz), 5.27-5.31 (1H, m), 6.51 (1H, d, 
J = 8.2 Hz), 6.63 (1H, d, J = 8.2 Hz), 7.13-7.19 (3H, m), 7.22-7.28 (2H, m), 9.10 (1H, brs). 

IR(KBr) 

v 3400, 1 71 9, 1 460, 1 307, 1 267, 1 1 22, 1 069, 1 036 cm" 1 . 
Mass (FAB) 

m/z476(M + H) + . 



Elementary Analysis: As C29H33NO5 •0.950* N 5 0g»1/6C 4 H 10 O 


• 1/6C 2 H 6 0 -0.4^0 


Calcd. 


C, 62.91; 


H, 6.59; 


N, 2.17 


Found. 


C, 62.92; 


H. 6.56; 


N, 2.32 
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[Example 121] 

1 7-Cyclopropylmethyl-3 J 
hydrochloride 131 



10 



OH 



TO" 



CI 



75 



121 



25 



17-Cyclopropylmethyl-3,14jS-dihydroxy-4 ( 5a-epoxy-6a-methylaminomorphinan 4 (0.20 g) was dissolved 
in chloroform (5 ml) followed by the addition of 3,4-dichlorophenylisocyanate (0.26 g, 2.5 equivalents) and 
20 reacting for 5 minutes at room temperature. The precipitated solid was filtered out and dissolved in 
chloroform (8 ml) and methanol (10 ml) followed by the addition of 3 N aqueous sodium hydroxide to carry 
out hydrolysis for 5 minutes at room temperature. The solvent was distilled off followed by addition of 
saturated aqueous sodium bicarbonate (10 ml) and distilled water (4 ml), extraction with chloroform and 
methanol (12/2 + 10/2 ml), and drying with anhydrous sodium sulfate. After purifying with silica gel column 
chromatography (Merk 9385, 20 g; chloroform — 3% methanol/chloroform), the residue was again dissolved 
in chloroform and methanol (5/0.5 ml) followed by addition of methanol solution of hydrochloric acid to 
obtain the target compound (0.23 g, 70%) in the form of its hydrochloride, 
mp 210 °C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

5 0.41 (1H, m), 0.44 (1H, m), 0.62 (1H, m), 0.68 (1H, m), 1.0-1.2 (2H, m), 1.40 (1H, m), 1.60 (2H, m), 
1.94 (1H, m), 2.4-2.5 (1H, m), 2.68 <1H, m) t 2.92 <3H, s), 2.9-3.2 (3H, m), 3.3-3.4 (2H, m), 3.91 (1H, 
d, J = 6.8 Hz), 4.74 (1H, d, J = 3.9 Hz), 4.81 (1H, dt, J = 13.7, 3.9 Hz), 6.34 (1H, s), 6.59 (1H, d, 
J = 7.8 Hz), 6.73 (1H, d, J =7.8 Hz), 7.49 (1H, d, J = 8.8 Hz), 7.55 (1H, dd, J = 9.3, 2.4 Hz), 7.94 (1H, 
d, J =2.4 Hz), 8.73 (1H, s), 8.82 (1H, brs), 9.32 (1H, s) 

35 IR (KBr) 

v 3300, 1638, 1510, 1477, 1120, 1040 cm" 1 . 
Mass (FAB) 

m/z 544 (M + H) 



30 



40 



45 



50 



55 



Elementary Analysis: As C28H31 N3O4CI2 ^00.4^0 



Calcd. 
Found. 



C 57.18; 


H 5.62; 


N 7.14; 


C 57.32; 


H5.83; 


N 7.04; 



C1 18.08 
CI 17.85 



[Examples 122-124] 

17-Cyclopropylmethyl-3,14i3-dihydroxy-4,5a-epoxy-6a-(N-methyl-N , -benzylureido)morphinan»tartrate 
132 (yield: 65%), 17-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6a-(N-methyl-N'-benzylthioureido)- 
morphinan* tartrate 133 (yield: 88%) and 17-cyclopropylmethyl-3,14j8-dihydroxy-4,5a-epoxy-6)3-(N-methyl- 
N'-benzylthioureido)morphinan* tartrate 134 (yield: 74%) were obtained by following the procedure of 
example 121 but using benzylisocyanate and benzylisothiocyanate instead of 3,4-dichlorophenylisocyanate, 
and using 17-cyclopropylmethyl-3,14j3-dihydroxy-4,5a-epoxy-6^-methylaminomorphinan 10 instead of 17- 
cyclopropylmethyl-3, 1 4j3-dihydroxy-4,5a-epoxy-6a-methylaminomorphinan 4. 
Compound 132 
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mp 202-205 °C (decomposition, methanol-ethylacetate) 
NMR (400 MHz, DMSO-d 6 ) 

75 6 0.28 (2H, m). 0.52 (2H, m), 0.89 (1H, m), 1.10 (1H, m), 1.24 (1H, m), 1.38-1.53 <2H, m), 1.73 (1H, 
m), 2.15-2.30 (2H, m), 2.62-2.76 (2H, m), 2.78 (3H, s), 3.04 (1H, br d, J = 18.6 Hz), 3.24 (1H, m), 
3.39-3.52 (2H, m), 3.53 <3H, br s, 3 x OH), 3.99 (1H, s), 4.28 (2H, d. J = 5.9 Hz), 4.53 (1H, d, J = 3.4 
Hz), 4.70 (1 H, m), 6.49 (1 H, d, J = 8.1 Hz), 6.61 (1 H, d, J = 8.1 Hz), 6.89 (1 H, t, J = 5.9 Hz, NH) 7 18- 
7.34 (5H, m), 9.03 (1 H. br s t NH + ). 

20 IR (KBr) 

u 3422, 3204, 1630, 1615, 1589, 1535, 1468, 1359, 1319. 1123, 903, 735 cm" 1 . 
Mass (FAB) 

m/z490 ((M + H) + ). 



Elementary Analysis: As CsaHasNaO^O.SCiHsOg 


Calcd. 
Found. 


C, 65.94; 
C, 65.95; 


H, 6.78; 
H, 6.74; 


N, 7.44 
N, 7.47 



Compound 133 



OH 



35 




122 

mp 1 55-1 95 * C (decomposition) 
45 NMR (500 MHz, DMSO-ds) 

S 0.29 (2H, m), 0.52 (2H, m), 0.90 <1H, m), 1.18 (1H, m), 1.35 (1H t m), 1.43 (1H, br d, J = 9.1 Hz), 1.50 
(1H, dd, J = 14.6, 9.1 Hz). 1.77 (1H, m), 2.18-2.28 (2H, m), 2.42-2.57 (2H, m), 2.66-2.78 (2H, m). 
2.95 <3H, s), 3.04 (1H, br d, J = 18.9 Hz), 3.23 (1H, m), 3.48 (3H t br s, 3 x OH), 4.01 (1H, s), 4.80 
(1H, d, J = 3.6 Hz), 4.82 (1H, dd, J = 15.3. 6.1 Hz), 4.89 (1H, dd, J = 15.3, 6.1 Hz), 5.81 (1H, m), 6.51 
go (1H, d, J = 7.9 Hz). 6.62 (1H, d. J = 7.9 Hz), 7.23 (1H. m), 7.28-7.33 (4H, m), 8.01 (1H, dd. J = 6.1. 

6.1 Hz, NH), 9.03 (1H. br s, NH + ). 

IR (KBr) 

v 3374, 1605, 1535, 1460, 1381, 1330, 1243. 1176, 1118, 1067, 1036, 907, 698 cm" 1 . 
Mass (FAB) 

m/z506 ((M + H) + ). 
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Elementary Analysis: As C29H3sN3O3S-O.5C4HsOe-O.3H2O* 0.15CH 3 COOC 2 H 5 


Calcd. 
Found. 


C, 63.33; 
C, 63.44; 


H, 6.69; 
H, 6.56; 


N, 7.01; 
N t 6.90; 


S, 5.35 
S, 5.35 



Compound 134 



10 



15 



OH 




-0 f 



s 

A. 



CO 



124, 



20 



25 



30 



mp 1 60-1 80 "C (decomposition) 

NMR (400 MHz, DMSO-d 5 ) 

5 0.22 <2H, m), 0.47-0.58 (2H, m), 0.91 (1H ( m), 1.27-1.47 (3H, m), 1.55 (1H, m), 1.94 <1H, m), 2.12 
(1H, m), 2.28 (1H. m), 2.43-2.78 (5H, m), 3.07 (1H, m), 3.08 (3H. s), 3.26 (1H, m), 3.50 (3.6H, br s, 
3.3 x OH + 0.3 x COOH), 4.01 (1.3H, s), 4.60 (1H, dd, J = 15.3, 4.9 Hz), 4.74 (1H, d. J = 8.3 Hz), 
4.93 (1H, dd, J = 15.3, 5.9 Hz). 6.55 (1H, d, J =8.3 Hz), 6.60 (1H, d, J = 8.3 Hz), 7.19-7.34 (5H, m) 
7.95 (1 H, dd, J = 5.9, 4.9 Hz, NH), 9.1 1 (1 H, br s, NH + ). 

IR (KBr) 

3352, 1721, 1605, 1531, 1456, 1330, 1238, 1125, 1067, 1033. 915, 859 cm" 1 . 
Mass (FAB) 

m/z 506 ((M + H) + ). 



35 



Elementary Analysis: As C29H 3 5N3 0 3 S» 0.650* HgOs ♦ 0.4H 2 0 



Calcd. 
Found. 



C, 62.18; 


H, 6.56; 


N t 6.88; 


C, 62.09; 


H, 6.74; 


N, 6.83; 



S, 5.25 
S, 5.21 



40 



[Example 125] 

1 7-Cyclopropylmethyl-3, 1 4^dihydroxy-4,5a-epoxy-6a-[N-methy l-N-2-(3,4-dichlorophenyl)ethylamino]- 
morphinan»1.8 hydrochloride 135 



45 



50 




CI 



125. 



55 



234.5 mg (0.431 mmol) of 17-cyclopropylmethyl-3.14j9-dihydroxy-4,5a-epoxy-6a-(N-methyl-3,4-dich- 
lorophenylacetamido)morphinan (free base of 1) was dissolved in 5.0 ml of anhydrous THF under argon 
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atmosphere followed by the dropwise addition of 1.1 ml (2.2 mmol) of a 2.0 M anhydrous THF solution of 
borane-dimethylsulfide complex at 0*C and refluxing for 1.5 hours. This reaction solution was cooled to 
0 • C follow d by the addition of 2 ml of 6 N hydrochloric acid and again refluxing for 1 hour. The reaction 
solution was again cooled to 0*C and 25 ml of saturated aqueous sodium bicarbonate was added to make 
5 the solution basic. The solution was then extracted with chloroform and methanol (4:1) (3 x 20 ml), and the 
organic layers were combined, dried and concentrated to obtain 281 mg of an oily substance. This oily 
substance was purified with column chromatography [silica gel 25 g; chloroform-methanol (50:1-^40:1)] to 
obtain 191.0 mg of the free base of the target compound. This free base was dissolved in methanol 
followed by the addition of a methanol solution of hydrogen chloride and concentration. The resulting 
70 hydrochloride was purified with Sephadex gel column chromatography [methanol] to obtain 193.3 mg of the 
target compound (yield: 74%). 
mp >205 • C (decomposition) 
NMR (400 MHz, CDCI 3 ; data for free base) 

a 0.13 (2H, m), 0.53 (2H, m), 0.85 (1H, m) t 1.00 (1H, m), 1.49 <1H, dd, J = 15.1, 8.8 Hz), 1.53-1.62 (2H t 
75 m), 1.71 (1H, ddd, J = 15.1, 9.5, 9.5 Hz), 2.0-3.1 (1H, br s, OH), 2.15-2.40 (4H, m), 2.51 (3H, s), 

2.55-2.67 (2H, m), 2.72-2.85 (3H. m), 2.89 (1H, m), 2.98-3.10 (3H, m), 4.78 (1H, dd, J = 3.0, 2.0 Hz), 
4.98 (1H, br s, OH), 6.50 (1H, d, J =8.1 Hz), 6.68 (1H, d, J =8.1 Hz), 7.03 (1H. dd, J = 8.3, 2.0 Hz), 
7.28 (1 H, d, J = 2.0 Hz), 7.33 (1 H, d. J = 8.3 Hz). 

IR (KBr) 

20 v 3422, 1638, 1620, 1508, 1470, 1390, 1323, 1241, 1172, 1122, 1035, 982, 919, 886 cm" 1 . 
Mass (FAB) 

m/z 529 ((M + H) + ). 



25 



Elementary Analysis: As C29H34CI2N2O3O.8HCI-O.4H2O 



Calcd. 


C, 57.83; 


H, 6.12; 


N, 4.65; 


CI, 22.37 


Found. 


C, 57.73; 


H, 6.31; 


N, 4.60; 


CI, 22.38 



30 



[Example 126] 



35 



17-Cyclopropylmethyl-3,14i3-dihydrory-4,5a-epoxy-6j3-[N-methyl-N-2-(3,4-dichlorophenyl)ethylamino]- 
morphinan-1.9 hydrochloride 136 (yield: 65%) was obtained by following the procedure of example 125 but 
using 17-cyclopropylmethy 1-3,1 4/8-dihydroxy-4,5a-epoxy-6^-(N-methyl-3,4-dichlorophenylacetamido)- 

morphinan (free base of 53) instead of the starting material of 17-cyclopropylmethyl-3,14j3-dihydroxy-4,5a- 
epoxy-6a-(N-methyl-3,4-d]chlorophenylacetamido)morphinan (free base of 1). 
Compound 136 



40 



45 



OH 



Me 



50 



136 



55 



mp >185*C (decomposition) 

NMR (400 MHz, CDCI 3 ; data of free base); 

6 0.12 (2H, m), 0.52 (2H, m), 0.83 (1H, m), 1.29 (1H, ddd, J = 13.2, 13.2, 2.9 Hz), 1.44 (1H, m), 1.51 
(1H, m). 1.61 (1H, ddd, J = 13.2, 2.9, 2.9 Hz), 1.86 (1H, m), 2.0-3.8 (2H, br s, 2 x OH), 2.11 (1H. 
ddd, 11.7, 11.7, 3.4 Hz), 2.21 (1H, ddd, J = 12.2, 12.2, 4.9 Hz), 2.33-2.38 (2H, m), 2.41 (3H, s), 2.47- 
2.56 (2H, m), 2.57-2.75 (4H, m), 2.81 (1H, m), 2.97-3.06 (2H, m), 4.56 (1H, d, J = 8.3 Hz), 6.56 (1H, 
d, J = 8.1 Hz), 6.71 (1H, d, J = 8.1 Hz), 7.01 (1H, dd, J = 8.3, 2.0 Hz), 7.29 (1H, d, J = 2.0 Hz), 7.30 
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(1H, d, J = 8.3 Hz). 

IR (KBr) 

3250, 1638. 16,8, 1473. 1398, 1330, 1241. 1218, 1116. 1035, 982, 919, 855, 756 cm- 
Mass (FAB) 
5 m/2 529 ((M + H) + ). 





Elementary Analysis: As C29H34CI2N2O3-I.9HCNO.5H2O 




Calcd. 


C. 57.31; 


H, 6.12; 


N.4.61; 


CI, 22.75 


10 


Found. 


C, 57.40; 


H, 6.22; 


N, 4.55; 


CI, 22.54 



15 



[Example 127] 

1 7-cyclopropylmethyl-3,1 4j8-dihydroxy-4,5a-epoxy-6a-(N-methyl-4-aminophenylacetamido)morphinanan • 1 .6 
hydrochloride 137 



20 



25 



I 

" Me 



132 



30 



35 



40 



45 



50 



1 56.8 mg (0.282 mmol) of 1 7-cyclopropylmethy 1-3,1 4jS-dihydroxy-4,5a-epoxy-6a-(N-methyl-4- 
nitrophenylacetamido) morphinan* hydrochloride 87 was dissolved in 2.1 ml of methanol followed by the 
addition of roughly 0.2 ml of a saturated methanol solution of hydrogen chloride gas and 5.3 mg of platinum 
oxide, and stirring for 2.5 hours at room temperature in a hydrogen atmosphere (1 atm). The reaction 
mixture was filtered by passing through Celite, and the filtration residue was washed with methanol. The 
filtrate and washing were combined and concentrated to obtain 166 mg of crude product. This crude 
product was purified twice with Sephadex column chromatography [methanol] to obtain 108.2 mg of the 
target compound (yield: 68%). 
mp >220 • C (decomposition) 
NMR (400 MHz, DMSO-d G ) 

5 0.39 (1H, m), 0.47 (1H, m), 0.62 (1H, m), 0.69 (1H, m), 1.00-1.23 (2H. m). 1.34 (1H. m), 1.45-1.63 
(2H, m), 1.94 (1H, m), 2.44 (1H, m). 2.68 (1H, m), 2.78 (0.9H, s), 2.92-3.13 (3H, m), 2.93 (2.1 H s) 
3.21-3.43 (2H. m), 3.67-3.82 (2H, m), 3.92-3.98 <1H, m), 4.38 (0.3H, m). 4.57 (0.3H, m), 4.61 (0.7H,' 
d, J = 3.4 Hz). 4.98 (0.7H, m). 6.29 (0.7H, br s, OH), 6.57 (1H, d, J = 8.3 Hz), 6.63 (0.3H br s OH) 
6.72 (0.3H, d, J = 8.3 Hz), 6.74 (0.7H, d, J = 8.3 Hz), 6.97 (0.6H, d, J = 8.3 Hz) 7.00 (1.4H. d, J = 8 3 
Hz), 7.16 (1.4H, d. J = 8.3 Hz), 7.20 (0.6H, d, J = 8.3 Hz), 8.53 (2.8H. br s, NH3 + ). 8.84 (0.8H, m 
NH + ), 9.30 (0.3H, br s, OH), 9.33 (0.7H, br s. OH). 

IR (KBr) 

v 3370, 1620. 1510, 1466. 1321, 1120, 1038, 919, 804 cm- 1 
Mass (FAB) 

m/z 490 ((M + H) + ). 



55 



Elementary Analysis: As C29H 3 sN 3 04 •1.6HCI*0.8H 2 0 



Calcd. 


C, 61 .94; 


H, 6.85; 


N, 7.47; 


Found. 


C, 62.09; 


H, 7.02; 


N. 7.15; 



CI, 10.09. 
CI, 9.93. 
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[Example 128] 

1 7-Cyclopropy lmethyl-3 J 4^dihy^ 
morphinan»1.1 tartrate 138 (yield: 90%) was obtained by following the procedur of example 127 but using 
5 1 7-cyclopropylmethyl-3,1 4^-dihydroxy-4,5a-epoxy-6a-(N-methyl-3-nitrophenylacetamido) morphinan- 
• hydrochloride 83 instead of the starting material of 17-cyclopropylmethyl-3,14j9-dihydroxy-4.5a-epoxy-6a- 
(N-methyl-4-nitrophenylacetamido)morphinan • hydrochloride 87. 



w 



75 




20 

mp >160°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

a 0.23 (2H, m), 0.53 (2H, m), 0.92 (1H, m) 1.18-1.32 (2H, m), 1.48-1.53 (2H, m), 1.74 (1H, m), 2.14- 
2.38 (2H, m), 2.54 <1H, m), 2.63-2.84 (2H, m), 2.79 (0.9H, s), 2.90 (2.1 H, s). 3.08 (1H, m), 3.26-3.41 
25 (2H, m), 3.51-3.63 (3H, m), 3.60 (7H, br s, 4 x OH, NH3 + ), 4.09 (0.3H, m), 4.11 (2H, s), 4.47 (0.3H, 

m) ( 4.56 (0.7H, d, J = 3.4 Hz), 4.95 (0.7H, m), 6.37-6.56 (3H, m), 6.58-6.64 (1H, m), 6.62-7.00 (1H, 
m), 9.10 (1H, br s, NH + ). 

IR (KBr) 

v 3312, 1736, 1719, *609 1510, 1460, 1402, 1309, 1267, 1120, 1069, 1038, 919, 774, 687 cm" 1 . 
30 Mass (FAB) 

m/z490 ((M + H) + ). 





Elementary Analysis: As C29H35N3O4 • 


1.lC4H 6 Oe*1.8H 2 0» 


O.5CH3COOC2H5 


35 


Calcd. 


C, 58.15; 


H, 6.78; 


N, 5.75 




Found. 


C, 58.18; 


H, 6.76; 


N, 5.65 



[Example 129] 

17-Cyclopropylmethy!-3-acetoxy-4,5a-epoxy-14j8-hydroxy-6a-(N-methyl-3,4-dichlorophenylacetamido) mor- 
phinan« hydrochloride 139 



45 



50 




123. 



1 52 mg of 1 7-cyclopropylmethyl-4,5a-epoxy-3,1 40-dihydroxy-6a-(N-methyl-3,4-dich- 
lorophenylacetamido) morphinan* hydrochloride ^ obtained in example 11 was dissolved in 2.3 ml of 
pyridine followed by the addition of 0.04 ml of acetic annydride and stirring for 30 minutes. After 
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concentrating the reaction solvent and removing the pyridine by azeotrope with toluene, the residue was 
washed with ether to obtain 148 mg of the target compound (yield: 91%). 
mp >187*C (decomposition) 
NMR (400 MHz, CDCfe) 

5 0.35-0.58 (1.3H, m) 0.63-0.94 (2.7H, m) f 1.25-1.75 (5H, m) 2.26 (2.1 H, s), 2.27 (0.9H, s), 2.47-2.70 
(2H, m), 2.83 (0.9H, s), 2.85 (2.1 H, s), 2.90-3.26 (4H, m), 3.27-3.60 (2H, m). 3.69 (1.4H, s), 3.71 
(0.6H, s), 4.35-4.60 (1.3H, m), 4.75-4.83 (0.3H, m), 4.86 (07H, d, J = 2.9 Hz), 5.18-5.28 (0.7H, m), 
6.70 (1H, d, J = 8.4 Hz), 6.72 (1H, brs), 6.87-6.93 (1H, m), 7.09 (0.7H, dd, J = 8.3, 2.0 Hz), 7.30 
(0.3H, dd, J = 8.3, 2.0 Hz), 7.35 (0.7H, d, J = 2.0 Hz), 7.40 (0.7H, d, J = 8.3 Hz), 7.48 (0.3H, d, J = 2.0 
Hz). 7.56 (0.3H, d, J = 8.3 Hz), 9.40-9.70 (1 H, m). 

IR (KBr) 

v 3380, 1765, 1636, 1626, 1475, 1458, 1224, 1201. 1122, 1036 cm" 1 . 
Mass (FAB) 

m/z 585 (M + H) + . 



Elementary Analysis: As C 3 i H 3 *N 2 05Cl2«HCI 


Calcd. 
Found. 


C, 59.86; 
C, 59.71; 


H, 5.67; 
H. 5.70; 


N, 4.50; 
N, 4.55; 


CI. 17.10 
CI, 16.95 



[Examples 130-131] 



1 7-Cyclopropy Imethy l-3-acetoxy-1 4/3-hydroxy-4.5a-epoxy-6/9-(N-methylcinnamamido)morphinan • tartrate 
140 (yield: 70%) and 17-cyclopropylmethyl-3-acetoxy-14^-hydroxy-4,5a-epoxy-6)S-(N-methyl-3-trifluorome- 
thylcinnamamido)morphinan* tartrate 141 (yield: 56%) were obtained by following the procedure of example 
1 29 but using 1 7-cyclopropylmethyl-3,1 4^-dihydroxy-4,5a-epoxy-6i8-(N-methylcinnamamido)- 
morphinan • tartrate 99 and 1 7-cyclopropy lmethyl-3,1 40-dihydroxy-4,5a-epoxy-6/S-(N-methy I-3- 
trif luoromethy lcinnamamido)morphinan • tartrate 60 instead of 1 7-cyclopropy lmethyl-4,5a-epoxy-3,1 4^3- 
dihydroxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morphinan» hydrochloride 1 . 
Compound 140 



OH 




14Q 



mp 142-1 46 *C (decomposition, ethylacetate) 

PNMR (400 MHz, DMSO-d&) 

5 0.23 (2H, br s), 0.54 (2H, m), 0.92 (1H. m), 1.30 (1H, m), 1.38-1.50 (2H, m), 1.60 (1H, m), 1.85 
(1.73H, s), 2.09-2.26 (2H, m), 2.21 (1.27H, s), 2.33 (1H, m), 2.60-4.40 (5H, br OHx5), 2.69 (1H, m), 
2.78 (2H, m), 2.90 (1.73H, s), 3.13 (1.27H, s), 3.30 (1H, m), 3.33 (1H, m), 3.72 (1H, m), 3.89 (1H, m), 
4.13 (2H, s), 4.78 (0.67H, d, J = 7.8 Hz), 5.00 (0.33H, d, J = 8.3 Hz), 6.72-7.72 (9H, m). 

IR (KBr) 

p 3350. 1760, 1640, 1600, 1493. 1309, 1189 cm" 1 . 
Mass (FAB) 

m/z 529 (M + H) + . 
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Elementary Analysis: As C36H42N2O11 


Calcd. 
Found. 


C. 6371; 
C, 63.51 ; 


H, 6.24; 
H, 6.37; 


N, 4.13. 
N, 4.10. 



Compound 141 



70 



75 




"OAc 



141 



20 



25 



30 



mp 125-128*C 

NMR (400 MHz, DMSO-ds) 

5 0.22 (2H, brs), 0.53 (2H, m), 0.91 (1H, m), 1.3-1.7 <4H, m), 1.76 (2H, br s), 2.1-2.2 (2H, m), 2.21 (1H, 
s), 2.35 (1H, m) 2.46 (1H, m), 2.6-2.8 (3H, m), 2.91 (2H, s), 3.15 (1H, s), 3.2-3.9 (3H. m), 4.12 (1.4H, 
s), 4.75 (0.7H, d, J = 7.3 Hz), 5.00 (0.3H, d, J = 8.3 Hz), 6.7-7.9 (2.7H, m), 7.36 (0.3H, d, J = 15.6 Hz), 
7.5-77 (2H, m), 7.71 (1H, d. J = 7.3 Hz), 7.80 (07H, d, J = 7.8 Hz), 7.92 (07H, s), 8.01 (0.3H, d, 
J = 7.8 Hz), 8.14 (0.3H, s). 

IR(KBr) 

v 3400, 1765, 1648, 1605, 1336, 1127 cm" 1 . 
Mass (FAB) 

m/z 597 (M + H). 



35 



Elementary Analysis: As C3 3 H35N2O5F3*070(C4HgO6)*1.0H 2 0 



Calcd. 
Found. 



C, 5974; 


H, 5.77; 


N ,3.89; 


C, 59.83; 


H, 5.82; 


N, 3.88; 



F, 7.92. 
F, 7.88. 



40 



[Example 132] 

17^yclopropylmethyl-4,5a-epoxyO40-hydroxy-3-m^ mor - 
phinan^tartrate 142 



45 



so 



Me 



142 



55 



245 ^9 of 1 7-cyclopropylmethyl-4,5a-epoxy-3,1 40-dihydroxy-6a-(N-methy 1-3,4-dich- 
lorophenylacetamido) morphinan (free bas of 1) obtained in example 11 was dissolved in 3.5 ml of 
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10 



15 



20 



chloroform followed by the addition of an excess amount of diazomethane and stirring for 1 hour. After 
concentrating the reaction system, the residue was purified with silica gel column chromatography (20 g 
hexane/ethylacetate/methanol/aqueous ammonia = 5/3/0.2/0.04) to obtain the free base of the target 
compound. After dissolving this in methanol, 11 mg of tartaric acid was added to completely dissolve 
followed by concentration. The residue was re-precipitated from ether followed by filtration to obtain 83 mg 
of the target compound (yield: 30%). 
mp >1 15 * C (decomposition) 
NMR (400 MHz, DMSO-d 6 + D20) 

5 0.15-0.33 (2H, m), 0.48-0.63 (2H, m), 0.87-1.00 (1H, m), 1.05-1.55 (4H, m), 1.69-1.85 (1H, m), 2.20- 
2.45 (2H, m), 2.55-2.95 (3H, m), 2.79 (0.9H, s), 2.94 (2.1 H, s), 3.08-3.22 (1H, m), 3.30-3.58 (2H, m), 
3.78 (3H, s), 3.77 (1H, d, J = 16.1 Hz), 3.84 (1H, d, J = 16.1 Hz), 4.09 (2H, s), 4.38-4.45 (0.3H, m), 
4.55-4.63 (0.3H, m), 4.60 (0.7H, d, J = 3.4 Hz), 4.88-4.96 (0.7H, m), 6.68 (0.7H, d, J =8.3 Hz), 6.64- 
6.70 (0.3H, m), 6.86 (0.7H, d, J = 8.3 Hz), 6.82-6.88 (0.3H, m), 7.24 (0.7H, dd t J = 8.3, 2.0 Hz), 7.24- 
7.30 (0.3H, m). 7.52 (0.7H, d, J = 2.0 Hz), 7.52-7.56 (0.3H, m), 7.57 (0.7H, d, J = 8.3 Hz), 7.60 (0.3H, 
d, J = 8.3 Hz). 

IR (KBr) 

v 3324, 1628, 1402, 1309, 1267. 1131 cm" 1 . 
Mass (El) 

m/z = 556 M + . 



25 



Elementary Analysis: As C3oH3*N 2 0*CI 2 «0. 870*^06 «0.7H 2 0 



Calcd. 
Found. 



C 57.39; 


H 5.80; 


N 4.00; 


C 57.35; 


H 5.91; 


N 4.09; 



CI 10.12 
CI 10.19 



[Example 133] 

3Q 14/3-Acetoxy-17-cyclopropylmethyl-4.5a-epoxy-3-hydroxy-6a-(N-methyl-3.4-dichlorophenylacetamido) mor- 
phinan» hydrochloride 143 



35 



40 



OAc 



M4XCC C1 



1A1 



443 m 9 of 1 7-cyclopropylmethyl-4.5a-epoxy-3,1 4)3-dihydroxy-6a-(N-methyl-3,4-dich- 
lorophenylacetamido) morphinan (free base of 1 ) obtained in example 1 1 was dissolved in acetic anhydride 
followed by stirring for 1 hour at 160* C with an oil bath. After concentrating the reaction solvent, the acetic 
anhydride was completely removed by azeotrope with toluene. The residue was dissolved in 10 ml of 
methanol followed by the addition of 14 ml of 4% aqueous sulfuric acid and stirring for 18 hours. 10 ml of 
aqueous ammonia and 30 ml of chloroform were then added to the system to separate, and the aqueous 
layer was extracted twice with 15 ml of chloroform. The organic layer was concentrated after drying with 
anhydrous sodium sulfate and the residue was purified with silica gel column chromatography (45g, 
chloroform/ethylacetate = 2/1). This was then recrystallized from chloroform and methanol followed by 
derivation of the crystals into hydrochloride with m thanol solution of hydrochloride to obtain 299 mg of th 
target compound (yield: 59%). 
mp >190 # C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

5 0.35-0.73 (4H, m), 0.90-1.03 (1H. m) ( 1.05-1.75 (4H, m), 2.17 (2.25H, s), 2.24 (0.75H, s),2.30-2.62 
(2H, m), 2.65-2.83 (1H, m), 2.80 (0.75H, s), 2.96 (2.25H, s), 2.90-3.15 (2H, m), 3.18-3.52 (3H, m). 
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w 



3.79 (0.75H, d, J = 16.1 Hz), 3.84 (0.75H, d. J = 16.1 Hz), 3.93-4.07 (0.5H, m), 4.55-4.60 (0.25H, m). 
4.72 (0.75H, d, J = 3.4 Hz), 4.77-4.85 (1H, m), 5.26 (1H, d, J = 6.4 Hz), 6.50 (0.25H, d. J = 8.3 Hz), 
6.61 (0.75H, d. J = 8.3 Hz), 6.77 <1H, d, J = 8.3 Hz), 7.19-7.25 (0.25H, m), 7.24 (0.75H, dd, J = 8.3, 
2.0 Hz), 7.49 (0.25H, d, J = 2.0 Hz), 7.52 (0.75H, d, J = 2.0 Hz), 7.58 (0.75H, d, J = 8.3 Hz), 7.60 
(0.25H, d, J = 8.3 Hz), 9.20-9.47 <1H. m), 9.42 (0.25H, s). 9.43 (0.75H, s). 

IR (KBr) 

y 3420, 1744, 1626, 1473, 1406, 1371, 1321, 1214, 1116, 1035 cm" 1 . 
Mass (El) 

m/z 584 M + . 



75 



Elementary Analysis: As C 3 i H 3 4N 2 O5Cl2»HCI-0.2H 2 0 



Calcd. 
Found. 



C. 59.52; 


H, 5.70; 


N, 4.48; 


C, 59.40; 


H, 5.90; 


N, 4.56; 



CI. 17.00. 
CI, 17.12. 



[Example 134] 

17-Cyclopropylmethyl-3-hydroxy-14/9-acetoxy-4,5a-epoxy-6)3-(NI-methylcinnamamido)- 
morphinan* tartrate 144 (yield: 48%) was obtained by following the procedure of example 133 but using 17- 
cyclopropylmethyl-3.14j9-dihydroxy-4,5a-epoxy-6^-(N-methylcinnamamido)morphinan (free base of 99) in- 
stead of 1 7-cy clopropylmethy l-4,5a-epoxy-3, 1 40-dihydroxy-6a-(N-methy l-3 t 4-dichlorophenylacetamid6Tmor- 
phinan (free base of 1 ). 



OAc 




mp 154-1 57 *C 

NMR (400 MHz, DMSO-d 6 ) 

6 0.06 (2H, m), 0.42 (2H, d, J = 8.3 Hz), 0.72 (1H, m), 1.2-1.4 (3H, m), 1.93 (1H, m), 2.05 (1H, m), 2.11 
(3H, s), 2.24 (1H, m), 2.37 (2H, m), 2.43 (1H, m), 2.62 (1H, m), 2.89 (2H, s), 3.03 (1H, d, J = 18.1 
Hz), 3.15 (1H, s), 3.2-3.4 (1H, m). 3.69 (0.7H, m), 4.15 (0.3H, m). 4.28 (1H, s), 4.70 (0.7H, d, J = 7.8 
Hz), 4.82 (0.3H, d, J = 8.3 Hz), 6.5-6.8 (3H, m), 7.1-7.5 (5.3H, m), 7.71 (0.7H, d, J = 6.3 Hz) 

IR (KBr) 

v 3390. 1738. 1647, 1590, 1408, 1122 cm" 1 . 
Mass (FAB) 

m/z 529 (M + H). 



50 


Elementary Analysis: As C 3 2H36N 2 O5«0.5(C4H6O6) "1.0^0 


Calcd. 


C, 65.68; 


H, 6.65; 


N, 4.50. 




Found. 


C, 65.85; 


H, 6.66; 


N, 4.43. 



55 
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[Example 135] 

1 7-Cyclopropylmethy I-3 J 4^dihy^ 
morphinan* hydrochloride 145 

5 



OH 



10 




145 



360 mg of 17-cyclopropylmethyl-3J40-dihydroxy-^ 

20 morphinan (free base of 104 ) and 1.07 g of stannic chloride dihydrate was dissolved in 7.5 ml of ethanol 
followed by heating to 70 ° C and stirring for 2 hours. After cooling the reaction mixture to room temperature, 
2 N aqueous sodium hydroxide was added while cooling with ice to neutralize followed by extraction with 
dichloromethane. The organic layers were combined and washed with saturated brine. After drying and 
concentrating, the organic substances were removed by chromatographic filtration [silica gel; chloro- 

25 formimethanol (9:1)]. The resulting crude target compound was converted into a dihydrochloride to obtain 
310 mg. 
Mass (FAB) 

m/z 502 ((M + H) + ). 

30 [Example 136] 

17-Cyclopropylmethyl-3,14)S-dihydroxy-4 ( 5a-epoxy-6^-(N-methyl-3-isothiocyanatocinnamamido)- 
morphinanan* methanesulfonate 146 



35 



40 




1A£ 

45 

300 mg of 1 7-cyclopropylmethy 1-3,1 4j8-dihydroxy-4,5a-epoxy-6i3-(N-methyl-3-aminocinnamamido)- 
morphinan^ hydrochloride 145 obtained in example 135 was dissolved in 9 ml of water and cooled with ice. 
40 ul of thiophosgene dissolved in 2 ml of chloroform was added dropwise followed by stirring for 5 hours 
so at warming to room temperature. Saturated aqueous sodium bicarbonate was then added to neutralize while 
cooling with ice followed by extraction with chloroform. The organic layers were combined and washed with 
saturated brine followed by drying and concentrating. The resulting residue was purified with column 
chromatography [silica gel; chloroform:methanol (97.5:2.5)], to obtain 208 mg of the resulting targ t 
compound after converting a methanesulfonate from (yi Id: 52% 2 steps). 
55 mp 1 70 • C (decomposition) 
NMR (500 MHz, DMSO-ds) 

a 0.42 (1H. m), 0.49 (1H, m), 0.60 (1H, m), 0.69 (1H, m), 1.07 (1H, m), 1.27-1.58 (3H. m), 1.72 (1H, 
m), 2.11 (1H, m). 2.31 (3H, s), 2.43-2.52 (2H, m), 2.86 (1H, m), 2.92 (2.1H, s), 3.02-3.14 (2H, m), 
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3.18 (0.9H, s), 3.30-3.38 (2H, m), 3.70 (0.7H. m) ( 3.83 (1H, m). 4.19 (0.3H, m), 4.80 (0.7H, d, J = 8.3 
Hz) t 4.90 (0.3H, d, J = 8.3 Hz), 6.14 (0.3H, br s), 5.22 (0.7H, br s), 6.65-6.84 (2.1 H, m), 6.88 (0.7H, d, 
J = 7.8 Hz), 7.29 (1H, d, J = 15.6 Hz), 7.40-7.50 (3.6H, m), 7.69 (0.3H, d, J = 7.8 Hz), 7.91 (0.3H, s), 
8.74 (1H, br s), 9.30 (0.3H, br s), 9.54 (0.7H, br s). 

IR (KBr) 

v 3380. 3210, 2124, 1649, 1599, 1197, 1060, 785 cm' 1 . 
Mass (FAB) 

m/z 544 ((M + H) + ). 



Elementary Analysis: As Ca^NaOiS-OhSOsH-^O 



Calcd. 


C, 58.43; 


H, 5.98; 


N, 6.39; 


Found. 


C. 58.67; 


H, 6.15; 


N.6.11; 



[Example 137] 

17-Cyclopropylmethyl-3,14)3-dihydroxy-4,5o-epoxy-6a-(N-methyl-3-aminoctnnamamido)- 
morphinan* hydrochloride 147 was obtained by following the procedure of example 135 but using 17- 
cyclopropy Imethy 1-3,1 4iS-dihydroxy-4,5a-epoxy-6a-(N-methyl-3-nitrocinnamamido)morphinan (free base of 
97) instead of l7-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6/3-(N-methyl-3-nitrocinnamamido)- 
morphinan (free base of 104). 



OH 




14Z 



Mass (FAB) 

m/z502 ((M + H) + ). 

[Examples 138-139] 

17-Cyclopropylmethyl-3,14i3-dihydroxy-4,5a-epoxy-6a-(N-methyl-3-isothiocyanatocinnamamido)- 
morphinan* methanesulfonate (yield: 32% 2 steps) 148 and 17-cyclopropylmethyl-3,14j3-dihydroxy-4,5a- 
epoxy-6a-(N-methyl-3-isothiocyanatophenylacetamido)morphinanan« methanesulfonate 149 (yield: 78%) 
were obtained by following the procedure of example 136 but using 17-cyclopropylmethyl-3,140-dihydroxy- 
4,5a-epoxy-6a-(N-methyl-3-aminocinnamamido)morphinan • hydrochloride 147 and 1 7-cyclopropy Imethy I- 
3,1 4^-dihydroxy-4,5a-epoxy-6a-(N-methyl-3-aminophenylacetamido)morphinan- hydrochloride 138 instead 
of i7-cyclopropylmethyl-3,14^-dihydroxy-4,5a-epoxy-6/3-(N-methyl-3-aminocinnamamido)- 
morphinan* hydrochloride 145 . 
Compound 148 
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OH 




JAR 

mp 160°C (decomposition) 

NMR (500 MHz, DMSO-dg) 

6 0.41 (1H, m), 0.48 (1H, m), 0.62 (1H, m). 0.70 (1H, m), 1.05 (1H, m), 1.20 (1H, m), 1.40-1.67 (3H, 
m), 1.93 (1H, m), 2.31 (3.3H, s), 2.47 (1H, m), 2.71 (1H, m), 2.91 (0.6H, s), 2.93 (1H, m), 3.01-3.15 
(2H, m), 3.10 (2.4H, s), 3.25-3.38 (2H, m), 3.89 (1H, br d, J = 5.9 Hz), 4.58 (0.2H, m), 4.73 (0.8H, d, 
J = 3.4 Hz), 4.94 (0.2H, br s), 5.04 (0.8H, m), 6.20 (0.8H, s). 6.25 (0.2H, br s), 6.61 (1H, d, J = 7.8 
Hz), 6.72 (1H, d, J = 7.8 Hz), 7.22 (0.2H, d, J = 14.1 Hz), 7.37 (0.8H, d, J = 15.6 Hz), 7.42-7.54 (3H, 
m), 7.68 (0.2H, d, J = 7.3 Hz), 7.71 (0.8H, d, J = 7.3 Hz), 7.77 (0.2H, s), 7.93 (0.8H, s), 8.77 (1H, br 
s), 9.30 (1H, br s). 

IR (KBr) 

v 3340, 3200, 2112, 1649. 1599. 1508, 1460. 1210, 1195, 1118. 1060, 1038, 785 cm" 1 . 
Mass (FAB) 

m/z 544 ((M + H) + ). 



Elementary Analysis: As C31 H33N 3 0*S»1.1CH 3 S03H«H20 


Calcd. 
Found. 


C 57.77; 
C 57.72; 


H 5.95; 
H 6.04; 


N 6.29; 
N 6.22; 


S 10.09 
S 10.22 



Compound 149 




mp >155*C (decomposition) 

NMR (500 MHz, DMSO-d 6 ) 

h 0.38 (1H, m), 0.46 (1H, m), 0.61 (1H, m), 0.70 (1H, m). 1.04 (1H, m), 1.15 (1H. m), 1.36 (1H, m), 
1.55 (1H, m), 1.62 (1H, m), 1.89 (1H, m), 2.30 (3H, s), 2.42 (1H, m), 2.71 (1H, m). 2.93 (1H, m). 2.96 
(3H, s), 3.03 (1H, m), 3.10 (1H, m). 3.23-3.37 (2H, m). 3.73-3.90 (3H, m), 4.44 (0.1 H, m). 4.63 (0.9H, 
d, J = 3.7 Hz), 4.71 (0.1 H, m), 4.98 (0.9H, ddd, J = 14.3. 4.0, 4.0 Hz), 6.12 (0.9H, s, OH), 6.23 (0.1 H, 
s, OH), 6.59 (1H, d. J =8.3 Hz), 6.71 (1H, d, J = 8.3 Hz), 7.01-7.44 (4H, m), 8.75 (1H, m, NH + ), 9.27 
(1H, s. OH). 

IR (KBr) 

y 3258, 2122, 1736. 1625, 1613, 1460, 1402, 1323, 1207, 1160, 1120, 919, 775 cm" 1 . 
Mass (FAB) 

m/z 532 ((M + H) + ). 
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Elementary Analysis: As C3oH33N30«S«CH 3 S03H«0.9H 2 0 



Calcd. 


C 57.82; 


H 6.07; 


N 6.52; 


Found. 


C 58.21; 


H 6.22; 


N6.40; 



[Example 140] 

Opioid Activity Test Using the Isolated Guinea Pig Preparation 

A male Hartley guinea pig was used in this test. After sacrificing the guinea pig and extracting the 
ileum, the lumen was washed with nutrient solution and only the longitudinal muscle was isolated. This 
longitudinal muscle was filled with Krebes-Henseleit solution (NaCI 118 mM; KCI 4.7 mM; CaCI 2 2.5 mM; 
KH2PO4 1.2 mM; NaHC0 3 25 mM; MgSO* 1.2 mM and glucose 10 mM) warmed to 37 *C and suspended 
in a Magnus tube ventilated with 5% carbon dioxide and 95% oxygen. Electrical stimulus was performed at 
0.1 Hz for 5.0 ms by means of ring-shaped platinum electrodes located above and below. Tissue 
contractions were recorded on a polygraph using an isometric transducer. 

Initially, the test drug was cumulatively added to a concentration at which specimen contractions caused 
by electrical stimulus were suppressed by 50% to calculate the IC50 value. Then after adequately washing 
with nutrient solution and the contraction reaction stabilized, naloxone, a u agonist, or norBNI, a x agonist, 
were added and the test compound was again cumulatively added after roughly 20 minutes. The Ke value 
was calculated using the following calculation formula from the difference in the efficacies of both agonists. 

Ke = [Cone, of added agonist]/(ICso ratio - 1) 



IC50 ratio = IC50 in the presence of agonist/ICso in the absence of agonist 

As a result, when the ratio between the Ke value (u) and Ke value (*) was taken, Ke(n)/Ke(x) = 4063. It 
was thus found that the compounds of the present invention are highly selective agonists for x receptors. 



ICso(nM) 


Ke(nM) 


Naloxone 


norBNI 


1 


0.026 


650 


0.16 



[Example 141] 

Opioid Activity Test Using the Isolated Mouse Vas Deference Preparation 

A male ddy mouse was used in this test. The isolated vas deference was filled with Krebes-Henseleit 
solution (NaCI 118 mM; KCI 4.7 mM; CaCI 2 2.5 mM; KH 2 PO* 1.1 mM; NaHCOa 25 mM; and glucose 10 
mM) warmed to 37 # C and suspended in a Magnus tube ventilated with 5% carbon dioxide and 95% 
oxygen. Electrical stimulus was performed at 0.1 Hz for 5.0 ms by means of ring-shaped platinum 
electrodes located above and below. Tissue contractions were recorded on a polygraph using an isometric 
transducer. 

Initially, the test drug was cumulatively added to a concentration at which specimen contractions caused 
by electrical stimulus were suppressed by 50% to calculate the IC50 value. Then after adequately washing 
with nutrient solution and the contraction reaction stabilized, naloxone, a u agonist, NTI, a S agonist, or 
norBNI, a * agonist, were added and the test compound was again cumulatively added after roughly 20 
minutes. The Ke value was calculated using the following calculation formula from the difference in the 
efficacies of both agonists. 

Ke = [Cone, of added agonist]/(ICso ratio - 1) 



IC50 ratio = IC50 in the pres nee of agonist/ICso in the absence of agonist 
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A portion of the evaluation results of the compounds of the present invention are shown in Table 1 . In 
each cases, there are no large differences in ICso values before and after use of naloxone, and agonist 
activity by means of u receptors was found to be extremely weak. Namely, compounds 24, 84, 96, 97, 126 
are selective agonists for 6 receptors, while compounds 1 , 22, 38, 39, 42, 43, 45, 46, 47,~53,"57,"59 1 "6b ( "6T; 
5 62, 63, 68, 69, 70, 73, 89, 91 , 98, 99, 100, 101, 102, 103? 104, T22rT4u~and~1 4T are s^eclivelTgonistT'foFx 
receptors. 

Table 1 



70 


Opioid Activity of Compounds 




ICso(nM) 


Ke(nM) 








Naloxone 


NTI 


norBNI 


75 


1 
i 


u.oyo 


CO 

DO 


i "7 O 

17.3 


0.548 




po 


1 °n 


qaa 
oUU 


CAC 

5>4o 


C CO 

5.53 




Od 

c.H 


n 1 01 


-tec 
ID-O 


A A OC 

0.426 


4.90 




OO 


n iaq 


A1 i 
41 i 


■tec 

ib.b 


4.65 




oy 


U.ODO 


oy.y 


OA Q 


1.01 


20 


To 




1 Qft 

lob 


63.5 


0.905 




To 
40 


U.boU 


409 


22.5 


5.31 




40 


U. 1 oo 




135 


0.416 




Aft 

40 


l -Ut> 






0.440 






A AQA 
U.4oy 


DJ.b 


10.4 


0.140 


25 


CO 

OO 


l U.O 




1676 


0.21 




Of 


n aocm 
U.UZ04 




747 


0.0124 




oy 


1 1 A 

1.14 


Oh o 
d\ .O 


47.3 


0.151 




DU 


U.40O 




291 


3.20 




ftT 

O I 


A AOCl 
U.4^U 


14UUU 


41 .6 


0.164 


30 




•i A ~7 
l 4. / 




90.2 


0.203 




CQ 
DO 


O 7 Aft 
U. / 4D 


ou.y 


OC A 

yb.y 


1.60 




68 


0.457 


5710 


143 


1.08 




69 


0.320 


1780 


64.5 


1.95 




70 


0.545 






0.198 


35 


73 


0.072 


524 


78 


0.272 




84 


2.07 


35.4 


0.309 


5.69 




89 


0.0934 


18.3 


15.6 


0.85 




91 


0.378 




450 


. 0.699 




96 


0.346 


32.5 


1.61 


4.21 


40 


97 


0.247 


163 


2.92 


13.9 




98 


1.30 






1.35 




99 


0.674 


94.5 




0.652 




100 


0.647 


1797 




0.0717 




101 


0.269 


25.4 


31.6 


0.0425 


45 


102 


1.60 




276 


2.37 




103 


11.0 






0.657 




104 


0.227 


185 


89 


1.40 




122 


3.01 


59.5 


42.7 


0.358 




126 


0.969 


40.2 


0.0065 


1.20 


50 


140 


0.413 


320 


261 


1.06 




14? 


0.160 


142 


184 


1.39 
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[Example 142] 

Analgesic Activity Test Using the Acetic Acid-induced Writhing Method 

5 week old ddY mice were used in this test. After intraperitoneal administration of 0.1 ml of 0.6% 
aqueous acetic acid per 10 g of body weight, the number of writhing reactions that occurred in 10 minutes 
starting 10 minutes after administration was evaluated for the indicator. The test drug was administered 
subcutaneously into the backs of the animals 15 minutes before administration of acetic acid. A portion of 
those results are shown in Table 2. In this test, compounds 42, 47, 63 and 96 demonstrating EDso values of 
0.00136, 0.00052, 0.0011 and 0.00086 mg/Kg, respectively, indicating"particuTarly strong analgesic activity. 
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Table 2 



Analgesic Activity According to Acetic Acid Writhing 




PDcrt (mcifka\ 
tL/50 v ■ 'y'"y/ 


comoound 


EDso (ma/ka) 


1 


0.017 


22 


0.0051 


23 


0.67 


24 


0.00575 


26 


0.099 


27 


0.046 


28 


0.071 


31 


0.75 


32 


0.290 


33 


0.080 


34 


0.210 


35 


0.026 


36 


0.23 


37 


0.0041 


38 


0.00352 


39 


0.0088 


41 


0.39 


42 


0.00136 


43 


0.0055 


44 


0.084 


45 


0.0038 


46 


0.013 


47 


0.00052 


48 


0.019 


49 


0.026 


50 


0.011 


51 


0.19 


53 


0.46 


54 


0.72 


55 


0.980 


56 


0.00802 


57 


0.040 


58 


0.190 


59 


0.0028 


60 


0.0046 


61 


0.0044 


62 


0.077 


63 


0.0011 


64 


0.097 


65 


0.15 


67 


0.36 


68 


0.0042 


69 


0.0049 


70 


0.0016 


71 


0.0042 


72 


0.18 


73 


0.023 


74 


0.78 


83 


0.0080 


84 


0.0058 


85 


0.1128 


86 


0.0347 


87 


0.027 


89 


0.00471 


91 


0.019 


94 


0.013 


95 


0.0081 


96 


0.00086 


97 


0.0019 


98 


0.0068 


99 


0.0018 


100 


0.024 




n nnfifi 


m? 
i \JC- 


0.0019 


103 


0.069 


104 


0.017 


105 


0.098 


106 


0.25 


107 


0.023 


108 


0.0064 


122 


0.34 


128 


0.63 


132 


0.073 


133 


0.044 


134 


0.15 


137 


0.170 


138 


0.014 


139 


0.040 


140 


0.0034 


141 


0.010 


142 


0.78 


144 


0.024 


149 


0.013 


Morphine 


0.55 











[Example 143] 

Evaluation of Diuretic Action 

7-8 week old male Wistar rats were used in this test after prohibiting from drinking water for 1 hour 
before testing. After discharging any urine accumulated in the bladder by gently stimulating the lower 
abdomens of the animals, the drug was administered subcutaneously. After 30 minutes, the animals were 
then forcibly given 20 ml/kg of physiological saline orally. Th animals were th n placed in metabolic cages 



158 



EP 0 577 847 A1 



immediately after administration of the drug (2 animals/cage) and urine output for 5 hours after loading with 
physiological saline was measured. Drug efficacy was expressed in the form of thos doses resulting in 
urine outputs of 200 and 500, respectively, when the urine output of a non-dosed group was taken to be 
100. Those doses were expressed as the ED200 and ED500 values, respectively. A portion of those results 
are shown in Table 3. In this test, the ED200 values of compounds 22, 24, 42 and 43 were 0.00095, 0.00069. 
0.00085 and 0.00054 mg/kg. respectively, indicating that these compounds have extremely strong diuretic 
action. 

Table 3 



Diuretic Action 


Compound 


ED200 


ED500 (mg/kg) 


Compound 


bU^UU 


tuouu (mg/Kg) 


1 


0.0027 


0.0457 


22 


0.00095 


0.0170 


24 


0.00069 


0.0063 


27 


0.0248 


2.075 


28 


0.0200 


3.799 


— 
35 


0.0245 


5.19 


37 


0.365 




38 


0.0038 


0.281 


39 


0.0041 


0.228 


42 


0.00085 


0.0061 


43 


0.00054 


0.0044 


45 


0.0081 


0.857 


47 


0.0016 




50 


0.0021 


0.0325 


53 


0.135 


0.658 


56 


0.0028 


0.0518 


57 


0.0424 


1.256 


59 


0.0105 


2.364 


60 


0.0143 


1.13 


61 


0.0032 


0.157 


62 


0.101 


7.04 


63 


0.0038 


0.309 


65 


0.119 


5.31 


68 


0.0016 


0.0232 


83 


0.0261 


2.99 


84 


0.0028 


0.0469 


86 


0.0057 


0.229 


89 


0.0012 


0.0162 


91 


0.0094 


0.960 


95 


0.0028 


0.0968 


96 


0.0013 


0.0549 


97 


0.0045 


0.0939 


98 


0.0065 


0.206 


99 


0.0011 


0.0309 


100 


0.0159 


0.811 


101 


0.0089 


0.226 


102 


0.0014 


0.0154 


103 


0.0827 


5.65 


105 


0.0190 


3.30 


107 


0.0061 


0.20 


108 


0.0210 


5.11 


141 


0.0319 


3.45 















Industrial Applicability 

As a result of in vitro and in vivo tests, the compounds of the present invention were found to have both 
strong analgesic and diuretic activity as x-agonists. It was clear that said compounds can be expected to.be 
useful as analgesics and diuretics. Rased on the properties of x-agonists, the compounds of the present 
invention can also be used as hypotensives and sedatives. Moreover, it was also found that agonists highly 
selective for 5 receptors are also included in the compounds of the present invention, thus suggesting the 
possibility of their use as immunoenhancers and anti-HIV agents. 

Claims 

1. A morphinan derivative represented by the general formula (I) or its pharmacologically acceptable acid 
addition salt: 
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5 



JO 




15 

[wherein, _ represents a single or double bond, R 1 represents an alkyl group having 1-5 carbon atoms, 
a cycloalkylalkyl group having 4-7 carbon atoms, a cycloalkenylalkyl group having 5-7 carbon atoms, an 
aryl group having 6-12 carbon atoms, an aralkyl group having 7-13 carbon atoms, an alkenyl group 
having 4-7 carbon atoms, an allyl group, a furan-2-ylalkyl group having 1-5 carbon atoms, or a 
20 thiophen-2-ylalkyl group having 1 -5 carbon atoms, 

R 2 represents a hydrogen atom, a hydroxy group, a nitro group, an alkanoyloxy group having 1-5 
carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkyl group having 1-5 carbon atoms or 
-NR 9 R 10 , 

R 9 represents a hydrogen atom or an alkyl group having 1-5 carbon atoms, 
25 R 10 represents a hydrogen atom, an alkyl group having 1-5 carbon atoms or -C( = 0)R 11 , 

R 11 represents a hydrogen atom, a phenyl group or an alkyl group having 1-5 carbon atoms, R 3 
represents a hydrogen atom, a hydroxy group, an alkanoyloxy group having 1-5 carbon atoms or an 
alkoxy group having 1-5 carbon atoms, 

A represents -XC( = Y)-, -XC( = Y)Z-, -X-, -XSO2- or -OC(OR 4 )R*- (where, X, Y and Z each 
30 independently represent NR*, S or 0, R* represents a hydrogen atom, a straight-chain or branched 
alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms, and wherein R* may 
be identical or different), 

B represents a valence bond, a straight-chain or branched alkylene group having 1-14 carbon 
atoms (which may be substituted with one or more types of substituent groups selected from the group 

35 consisting of an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, 
a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a 
trifluoromethyl group and a phenoxy group, and wherein from 1 to 3 methylene groups may be 
replaced with carbonyl groups), a straight chain or branched acyclic unsaturated hydrocarbon contain- 
ing 1 to 3 double bonds and/or triple bonds and having 2-14 carbon atoms (which may be substituted 

40 with one or more substituent groups selected from the group consisting of an alkoxy group having 1-5 
carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, 
bromine, iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy 
group, and wherein 1 to 3 methylene groups may be replaced with carbonyl groups), or a straight-chain 
or branched saturated or unsaturated hydrocarbon containing from 1 to 5 thioether, ether and/or amino 

45 bonds and having 1-14 carbon atoms (wherein hetero atoms are not bonded directly to A, and 1 to 3 
methylene groups may be replaced with carbonyl groups), 

R 5 represents a hydrogen atom or an organic group having the basic skeleton (which may be 
substituted with one or more substituent groups selected from the group consisting of an alkyl group 
having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 

50 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a 
cyano group, an isothiocyanate group, a trifluoromethyl group and a methylenedioxy group), 
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Organic Group Represented by R 5 

R 6 represents a hydrogen atom, R 7 represents a hydrogen atom, a hydroxy group, an alkoxy group 
having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, or R 6 and R 7 together 
represent -0-, -CH 2 - or -S-, 

R 8 represents a hydrogen atom, an alkyl group having 1-5 carbon atoms or an alkanoyl group 
having 1-5 carbon atoms, 

and general formula (I) includes the ( + ) form, (-) form and (±) form]. 

A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is 
-XC( = Y)Z-, -0C(0R 4 )R 4 - or -SS0 2 - (wherein X, Y, Z and R 4 are the same as previously defined), 
provided that Z represents NR 4 or S when Y is 0. 

A compound Set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is 
-XC( = 0)0- (wherein X represents S or 0). 

A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is 
-XC{ = Y)- (wherein X is the same as previously defined, Y represents NR 4 or S, and R 4 is the same as 
previously defined). 

A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is 
-XC( = Y)Z-, -0C(0R 4 )R 4 -, -SS0 2 -, -NR 4 S0 2 - or -NR 4 C( = Y)-(wherein X, Y and Z are the same as 
previously defined, R 4 represents a straight chain or branched alkyl group having 1-5 carbon atoms or 
an aryl group having 6-12 carbon atoms, and R 4 may be identical or different groups), provided that, 
when B is -CH = CHC( = 0)0CH 2 -, R 5 represents an organic group having the following basic skeleton: 
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Organic Group Represented by R 5 

25 

(which may be substituted by at least one type of substituent group selected from the group consisting 
of an alkyl group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
30 nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group). 



6. A compound set forth in claim 5, or its pharmacologically acceptable acid addition salt, wherein A is 
-NR 4 C( = S)NR 4 -, -NR 4 C( = 0)NR 4 -, -NR*C( = 0)0-, -NR 4 C( = 0)-, -NR 4 C( = S)- or -NR 4 S0 2 - (wherein R 4 
35 represents a straight chain or branched alkyl group having 1-5 carbon atoms or an aryl group having 6- 
12 carbon atoms, and R4 may be identical or different groups), provided that, when B is -CH = CHC- 
( = 0)OCH2-, R 5 represents an organic group having the following basic skeleton: 



40 



45 



50 
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Organic Group Represented by R 5 

25 

(which may be substituted by at least one type of substituent group selected from the group consisting 
of an alkyl group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
30 nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group). 

7. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is 
-NR 4 C( = 0)0- provided that, when R* and R 5 are both hydrogen atoms. B represents a straight-chain 

35 or branched alkylene group having 3-14 carbon atoms (which may be substituted with one or more 
types of substituent groups selected from the group consisting of an alkoxy group having 1-5 carbon 
atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, 
iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy group, and 
wherein 1 to 3 methylene groups may be replaced with carbonyl groups), a straight chain or branched 

40 acyclic unsaturated hydrocarbon containing from 1 to 3 double bonds and/or triple bonds and having 2- 
14 carbon atoms (which may be substituted with one or more substitution groups selected from the 
group consisting of an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon 
atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano 
group, a trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene groups may be 

45 replaced with carbonyl groups), or a straight-chain or branched saturated or unsaturated hydrocarbon 
containing from 1 to 5 thioether, ether and/or amino bonds and having 1-14 carbon atoms (wherein 
hetero atoms are not bonded directly to A, and 1 to 3 methylene groups may be replaced with carbonyl 
groups). 

so 8. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is 
-XC( = 0)- (wherein X represents S or 0) provided that, when R 5 is a hydrogen atom, B represents a 
straight-chain or branched alkylene group having 5-14 carbon atoms (which may be substituted with 
on or more types of substituent groups selected from th group consisting of an alkoxy group having 
1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorin , chlorine, 

55 bromine, iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy 
group, and wherein 1 to 3 methylene groups may be replaced with carbonyl groups), a straight chain or 
branched acyclic unsaturat d hydrocarbon containing from 1 to 3 double bonds and/or triple bonds and 
having 4-14 carbon atoms (which may be substituted with one or mor substituent groups selected 
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from the group consisting of an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1- 
5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a 
cyano group, a trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methyl ne groups may 
be replaced with carbonyl groups), or a straight-chain or branched saturated or unsaturated hydrocar- 
bon containing from 1 to 5 thioether, ether and/or amino bonds and having 1-14 carbon atoms (wherein 
hetero atoms are not bonded directly to A, and 1 to 3 methylene groups may be replaced with carbonyl 
groups), and when R 5 represents an organic compound having the following basic skeleton: 



70 



75 
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(CH 2 ), f=\ T:CH,N,S,0 

/ \ I- 0-5 

T (CH 2) / ACH 2 ) n m.n^O 

1 x j m + n£5 

30 

Organic Group Represented by R 5 

35 

(which may be substituted by at least one type of substituent group selected from the group consisting 
of an alkyl group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 

40 group), B represents a straight-chain or branched alxylene group having 1-14 carbon atoms (which may 
be substituted with one or more types of substituent groups selected from the group consisting of an 
alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy 
group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a 
trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene groups may be replaced with 

45 carbonyl groups), a straight chain or branched acyclic unsaturated hydrocarbon containing from 1 to 3 
double bonds and/or triple bonds and having 2-14 carbon atoms (which may be substituted with one or 
more substituent groups selected from the group consisting of an alkoxy group having 1-5 carbon 
atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, 
iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy group, and 

so wherein 1 to 3 methylene groups may be replaced with carbonyl groups), or a straight-chain or 
branched saturated or unsaturated hydrocarbon containing from 1 to 5 thioether, ether and/or amino 
bonds and having 1-14 carbon atoms (wherein hetero atoms are not bonded directly to A, and 1 to 3 
methylene groups may be r placed with carbonyl groups). 

55 9. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is 
-XC( = 0)- (wher in X represents S or 0), B represents a valence bond, and R 5 is an organic group 
having th following basic skeleton: 
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Organic Group Represented by R 5 

(which must be substituted by at least one type of substituent group selected from the group consisting 
of an alkyl group having 2-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1 -5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group). 

10. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is 
-NHC( = 0)-, B is a straight-chain or branched alkylene group having 1-14 carbon atoms (which may be 
substituted with one or more types of substituent groups selected from the group consisting of an 
alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy 
group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a 
trifluoromethyl group and a phenoxy group), a straight chain or branched acyclic unsaturated hydrocar- 
bon containing from 1 to 3 double bonds and/or triple bonds and having 2-14 carbon atoms (which may 
be substituted with one or more substituent groups selected from the group consisting of an alkoxy 
group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, 
fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl 
group and a phenoxy group, and wherein 1 to 3 methylene groups may be replaced with carbonyl 
groups), or a straight-chain or branched saturated or unsaturated hydrocarbon containing from 1 to 5 
thioether, ether and/or amino bonds and having 1-14 carbon atoms (wherein hetero atoms are not 
bonded directly to A), and R 5 is an organic group having the following basic skeleton: 
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Organic Group Represented by R 5 



(which may be substituted by at least one type of substituent group selected from the group consisting 
of an alky I group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group). 

11. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is 
-NHC( = 0)-, B represents a valence bond, and R 5 is an organic group having the following basic 
skeleton: 
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-T 



(CH 2)1 



(CH 2 ) n 



Organic Group Represented by R 5 



(which must be substituted by at least one type of substituent group selected from the group consisting 
of an alky I group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, an isothiocyanato group, a trifiuorom ethyl group and a methylenedioxy 
group). 

12. A compound set forth in claim 10, or its pharmacologically acceptable acid addition salt, wherein R 1 is 
a methyl, ethyl, cyclopropylmethyl, ally!, benzyl or phenethyl group, and R 2 and R 3 are independently 
hydrogen atom, a hydroxy, acetoxy or methoxy group, R 6 and R 7 are together -0-. and R 8 is a 
hydrogen atom or methyl group. 

13. A compound set forth in claim 11, or its pharmacologically acceptable acid addition salt, wherein R 1 is 
a methyl, ethyl, cyclopropylmethyl, allyl, benzyl or phenethyl group, R 2 and R 3 are independently a 
hydrogen atom, hydroxy, acetoxy or methoxy group, R 6 and R 7 are together -0-, and R 8 is a hydrogen 
atom or methyl group. 

14. A compound set forth in claim 6, or its pharmacologically acceptable acid addition salt, wherein A is 
-NR 4 C( = 0)- (wherein R* represents a straight-chain or branched alkyl group having 1-5 carbon atoms 
or an aryl group having 6-12 carbon atoms), provided that, when B is -CH = CHC( = 0)OCH 2 -, R 5 
represents an organic group having the following basic skeleton: 



167 



EP 0 577 847 A1 






(CH 2) ' AOH 2 ) n m, n > 
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Organic Group Represented by R5 



(which may be substituted by at least one type of substituent group selected from the group consisting 
of an alky I group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group). 

15. A compound set forth in claim 14, or its pharmacologically acceptable acid addition salt, wherein R 1 is 
a methyl, ethyl, cyclopropylmethyl, allyl, benzyl or phenethyl group, R 2 and R 3 are independently and 
respectively a hydrogen atom, hydroxy, acetoxy or methoxy group, R 4 is a methyl, ethyl or isopropyl 
group, R 6 and R 7 are together -0-, and R 8 is a hydrogen atom or methyl group. 

16. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is -X- 
(wherein X is the same as previously defined), and provided that, when R 5 is a hydrogen atoms, B is a 
straight-chain or branched alxylene group having 5-14 carbon atoms (which may be substituted with 
one or more types of substituent groups selected from the group consisting of an alkoxy group having 
1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, 
bromine, iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy 
group), a straight-chain or branched acyclic unsaturated hydrocarbon containing from 1 to 3 double 
bonds and/or triple bonds and having 2-14 carbon atoms (which may be substituted with one or more 
substituent groups selected from the group consisting of an alkoxy group having 1-5 carbon atoms, an 
alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an 
amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy group), or a straight- 
chain or branched saturated or unsaturated hydrocarbon containing from 1 to 5 thioether, ether and/or 
amino bonds and having 1-14 carbon atoms (wherein hetero atom is not bonded directly to A). 

17. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wh r in A is 
-NR*S02- (wherein R 4 is the sam as previously defined), provided that, when R 4 and R s are both 
hydrogen atoms, B represents a straight-chain or branched alkylene group having 7-14 carbon atoms 
(which may be substituted with one or more types of substituent groups selected from the group 
consisting of an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, 
a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a 
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trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene groups may be replaced with 
carbonyl groups), a straight-chain or branched acyclic unsaturated hydrocarbon containing from 1 to 3 
double bonds and/or triple bonds and having 2-14 carbon atoms (which may be substituted with one or 
more substituent groups s lected from the group consisting of an alkoxy group having 1-5 carbon 
atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, 
iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy group, and 
wherein 1 to 3 methylene groups may be replaced with carbonyl groups), or a straight-chain or 
branched saturated or unsaturated hydrocarbon containing from 1 to 5 thioether, ether and/or amino 
bonds and having 1-14 carbon atoms (wherein hetero atom is not bonded directly to A, and 1-3 
methylene groups may be replaced with carbonyl groups), and when R* is a hydrogen atoms and R 5 is 
an organic group having the following basic skeleton: 




-(CH 2 )i r= 



( CH 2)nw y 
T 



(CH 2 ) n 



T : CH. N. S. O 
I -0-5 
m, n£0 
m + ns5 



Organic Group Represented by R 5 

(which may be substituted by at least one type of substituent group selected from the group consisting 
of an alkyl group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group), B represents a straight-chain or branched alkylene group having 1-14 carbon atoms (which may 
be substituted with one or more types of substituent groups selected from the group consisting of an 
alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy 
group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a 
trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene groups may be replaced with 
carbonyl groups), a straight-chain or branched acyclic unsaturated hydrocarbon containing from 1 to 3 
double bonds and/or triple bonds and having 2-14 carbon atoms (which may be substituted with one or 
more substituent groups selected from the group consisting of an alkoxy group having 1-5 carbon 
atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, 
iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy group, and 
wherein 1 to 3 methylene groups may be replaced with carbonyl groups), or a straight-chain or 
branch d saturated or unsaturated hydrocarbon containing from 1 to 5 thioether, ether and/or amino 
bonds and having 1-14 carbon atoms (wherein hetero atom is not bonded dir ctly to A, and 1-3 
methylene groups may be replaced with carbonyl groups). 
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18. A compound set forth in claim 1, or their pharmacologically acceptable acid addition salts, wherein A is 
-NHSO2-, B is a valence bond, and R 5 is an organic group having the following basic skeleton: 



5 



70 



75 



20 




25 

Organic Group Represented by R 5 

30 (which must be substituted by at least one type of substituent group selected from the group consisting 
of an alkyl group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group). 

35 

19. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is 
-OSO2-, provided that, when R 5 is a hydrogen atom, B represents a straight-chain or branched alkylene 
group having 2-14 carbon atoms (which may be substituted with one or more types of substituent 
groups selected from the group consisting of an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 

40 group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, a trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene 
groups may be replaced with carbonyl groups), a straight-chain or branched acyclic unsaturated 
hydrocarbon containing from 1 to 3 double bonds and/or triple bonds and having 2-14 carbon atoms 
(which may be substituted with one or more substituent groups selected from the group consisting of 

45 an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy 
group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a 
trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene groups may be replaced with 
carbonyl groups), or a straight-chain or branched saturated or unsaturated hydrocarbon containing from 
1 to 5 thioether, ether and/or amino bonds and having 1-14 carbon atoms (wherein hetero atoms are 

so not bonded directly to A, and 1-3 methylene groups may be replaced with carbonyl groups), and when 
R 5 is an organic group having the following basic skeleton: 
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25 



(which may be substituted by at least one type of substituent group selected from the group consisting 
of an alkyl group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 

30 nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group), B represents a straight-chain or branched alkylene group having 1-14 carbon atoms (which may 
be substituted with one or more types of substituent groups selected from the group consisting of an 
alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy 
group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a 

35 trifluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene groups may be replaced with 
carbonyl groups), a straight-chain or branched acyclic unsaturated hydrocarbon containing from 1 to 3 
double bonds and/or triple bonds and having 2-14 carbon atoms (which may be substituted with one or 
more substituent groups selected from the group consisting of. an alkoxy group having 1-5 carbon 
atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, 

40 iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy group, and 
wherein 1 to 3 methylene groups may be replaced with carbonyl groups), or a straight-chain or 
branched saturated or unsaturated hydrocarbon containing from 1 to 5 thioether, ether and/or amino 
bonds and having 1-14 carbon atoms (wherein hetero atom is not bonded directly to A, and 1-3 
methylene groups may be replaced with carbonyl groups). 



20. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is 
-OSO2-, B is a valence bond, and R 5 is an organic group having the following basic skeleton: 
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Organic Group Represented by R 5 



(which must be substituted by at least one type of substituent group selected from the group consisting 
of an alky I group having 2-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoyloxy 
group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a 
nitro group, a cyano group, an isothiocyanato group, a trifluoromethyl group and a methylenedioxy 
group). 

21. A process for producing the compound represented by general formula (I): 

(wherein, _ represents a double or single bond. R\ R 2 , R 3 , R 5 , R 6 , R 7 , R* and B are the same as 
previously defined, A represents -NR 4 C( = 0)-, -NR*C( = 0)0-. -NR*C( = 0)NH-, -NR 4 C( = S)NH- or 
-NR 4 S02-, and R 4 represents a straight-chain or branched alkyl group having 1-5 carbon atoms or an 
aryl group having 6-12 carbon atoms). Characterized by condensing a carboxylic acid or carboxylic 
acid derivative represented by the general formula (III) (wherein B and R 5 are the same as defined in 
claim 1), a formic acid derivative represented by the general formula (IV) (wherein B and R 5 are the 
same as previously defined), an isocyanic acid derivative or isothiocyanic derivative represented by 
general formula (V) (wherein B and R 5 are the same as previously defined), or a sulfonic acid derivative 
represented by the general formula (VI) (wherein B and R 5 are the same as previously defined) with a 
6-amino compound represented by the general formula (Ha): 
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(Ila) 

(wherein, _ represents a double or single bond, R\ R 2 , R 3 , R 6 , R 7 and R 8 are the same as defined in 
claim 1, and R 4 represents a straight-chain or branched alkyl group having 1-5 carbon atoms or an aryl 
group having 6-12 carbon atoms). 




(I) 



22. A process for producing a compound set forth in claim 21 represented by the general formula (Iw) 
(wherein R\ R 2 , R 3 , R 5 , R 5 , R 7 and B are the same as previously defined, A represents -NR 4 C( = 0)-, 
-NR 4 C< = 0)0-, -NR 4 C( = 0)NH-, -NR 4 C( = S)NH- or -NR'SCV, and R 4 represents a straight-chain or 
branched alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms), character- 
ized by preparing a 6a-amino compound represented by the general formula (Ilaa2): 
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R 2 



v 



NHR 4 



R 7 



R 3 - 



(IIaa2) 



(wherein R 1 , R 2 , R 3 , R 6 and R 7 are the same as previously defined, and R* represents a straight-chain 
or branched alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms) by 
hydrogenating a ketone compound represented by the general formula (Vllb): 



(wherein, R\ R 2 , R 3 , R G and R 7 are the same as defined in claim 1) in the presence of the primary 
amine represented by the general formula H2N-R 4 (wherein R 4 represents a straight chain or branched 
alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms) and a suitable amount 
of acid and a metal catalyst, and condensing the product with a carboxylic acid or carboxylic acid 
derivative represented by the general formula (III) (wherein B and R 5 are the same as defined in claim 
1), a formic acid derivative represented by general formula (IV) (wherein B and R 5 are the same as 
previously defined), an isocyanic acid derivative or Xs x thiocyXXXX acid derivative represented by the 
general formula (V) (wherein B and R 5 are the same as previously defined), or a sulfonic acid derivative 
represented by general formula (VI) (wherein B and R 5 are the same as previously defined). 




R 2 



(Vllb) 
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(iw) 



23. A process for producing a compound set forth in claim 21 represented by the general formula (ly) 
(wherein R\ R 2 , R 3 , R 5 , R 6 , R 7 and B are the same as previously defined, A represents -NR 4 C( = 0)-, 
-NR 4 C( = 0)0-. -NR 4 C( = 0)NH-, -NR 4 C( = S)NH- or -NR 4 S0 2 - ( and R 4 represents a straight chain or 
branched aikyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms), character- 
ized by the reaction of a secondary amine having a benzyl substituent group represented by the 
general formula (IX) (wherein R 4 is a straight chain or branched alkyl group having 1-5 carbon atoms or 
an aryl group having 6-12 carbon atoms) with a ketone compound represented by the general formula 
(Vllb): 




(Vllb) 

(wherein R\ R 2 , R 3 , R 6 and R 7 are the same as defined in claim 1) to give an iminium salt represented 
by the general formula (X): 
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(X) 

(wherein R\ R 2 . R3, R* and R 7 are the same as previously defined, and R 4 represents a straight chain 
or branched alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms), which is 
reduced using a metal hydride reducing agent to afford a benzylamine compound represented by the 
general formula (XI): 




ttl) 



(wherein R\ R 2 t R3, R e and R 7 are the same as previously defined, and R 4 represents a straight chain 
or branched alkyl group having 1-5 carbon atoms or an aryl group, having 6-12 carbon atoms) whose 
benzyl group is removed under hydrogenation conditions to give the 60-amino compound represented 
by the general formula (lla£2): 




NHR« 



(HaJ32) 

(wher in R\ R 2 , R 3 , R 6 and R 7 are th same as previously defined, and R 4 repres nts a straight chain 
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or branched alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms), which is 
condensed with a carboxylic acid or carboxylic acid derivative represented by the general formula (III) 
(wherein B and R s are the same as defined in claim 1), a formic acid derivative repr sented by the 
general formula (IV) (wherein B and R 5 are the same as previously defined), an isocyanic acid 
-derivative or isothiocyanic acid derivative represented by the general formula (V) (wherein B and R 5 ar 
the same as previously defined), or a sulfonic acid derivative represented by the general formula (VI) 
(wherein B and R 5 are the same as previously defined). 




(iy) 



24. A pharmaceutical composition containing a morphinan derivative set forth in claim 1 , or a pharmacologi- 
cally acceptable acid addition salt thereof, as an active ingredient. 

25. An analgesic containing a morphinan derivative set forth in claim 1 , or a pharmacologically acceptable 
acid addition salt thereof, as an active ingredient. 

26. A diuretic containing a morphinan derivative set forth in claim 1 , or a pharmacologically acceptable acid 
addition salt thereof, as an active ingredient. 
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